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1.0 INTRODUCTION

This Monitoring Plan (MP) provides the rationale for the quarterly groundwater monitoring strategy that

will be implemented at Naval Air Station (NAS) Alameda for a period of one year. This monitoring plan

does not provide the rationale for long-term monitoring of groundwater at NAS Alameda. A long-term

groundwater monitoring plan may be prepared at a later date. The monitoring strategy presented in this

MP includes sampling selected groundwater wells during four quarterly monitoring events over the course

of one year. Monitoring wells were selected for inclusion in the sampling program by balancing technical

considerations, data gaps, the need to protect public health and the environment, and cost-effectiveness.

This MP is Volume I of the Groundwater Monitoring Plan for NAS Alameda and was prepared by PRC

Environmental Management, Inc. (PRC) and Uribe and Associates (U&A) under Contract Task Order

(CTO) No. 0108 as part of the Comprehensive Long-Term Environmental Action Navy Contract

No. N62474-94-D-7609 (CLEAN II). This plan was prepared for the Department of the Navy,

Engineering Field Activity West (EFA West), Naval Facilities Engineering Command.

The Groundwater Monitoring Plan consists of Volume I (this MP) and Volume II, a sampling and analysis

plan (SAP). The SAP, in turn, consists of: Volume Ila, a Field Sampling Plan (FSP); Volume Ilb, a

" Quality Assurance Plan (QAPP) Addendum; and Volume IIc, a Health and Safety Plan (HSP) Addendum.

1.1

PURPOSE

This MP presents the strategy for conducting quarterly assessment of the nature and extent of groundwater

contamination at NAS Alameda for a period of one year. The plan identifies the wells to be sampled, the

sample analytical parameters, the frequency of sampling, and a base-wide groundwater level measurement

approach. The purpose of implementing this plan at NAS Alameda is to:

..

Alam_mp3.doc
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Provide additional data to support on-going risk assessment and feasibility study activities
Monitor seasonal trends in water levels and chemical concentrations in groundwater

Monitor groundwater movement and assess the potential for contaminant migration
through the groundwater

Provide additional data on béckground water quality
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1.2 SITE LOCATION AND DESCRIPTION

NAS Alameda is located on the east side of San Francisco Bay in Alameda, California (Figure 1-1). The
facility occupies the western end of the island of Alameda and was officially closed in May 1997. The
eastern part of NAS Alameda is developed with office and industrial buildings, while runways and
associated support facilities occupy the western part. Twenty-three potentially contaminated hazardous
waste sites have been identified at NAS Alameda during the remedial investigation (RI). Figure 1-2

shows these sites (with the exception of Site 18, the facility-wide storm water system).

1.3 HYDROSTRATIGRAPHY

Groundwater monitoring wells are instalied in four hydrostratigraphic units underlying NAS Alameda;
the first water-bearing zone (FWBZ); the Bay Sediment Aquitard (BSA); the second water-bearing zone
(SWBZ); and the First Merritt Sand (FMS). The monitoring wells in each water-bearing zone are
screened in either the upper or lower portion of the zone; the zones are designated with a “U” for the
upper or an “L” for the lower portion of the zone. Groundwater monitoring wells that will be sampled
during the quarterly monitoring events are shown on Figure 1-3, which also identifies the unit in which

each well is screened.

The FWBZ occurs in the artificial fill, which consists of dredge spoils from San Francisco Bay, the
Seaplane Lagoon, and the Oakland Inner Harbor. Much of NAS Alameda is built on this fill material
which was deposited hydraulically in the late 1930s and early 1940s. First-encountered groundwater in
this zone occurs at approximately 5 feet below ground surface (bgs), but is variable. The FWBZ is
approximately 20 to 40 feet thick and consists of dredge spoils of silty sand to sand with minor inclusions

of clay and/or gravel (PRC 1993a).

The BSA underlies the FWBZ in most parts of NAS Alameda. The bay sediments are clay to silty clay
with sand interbeds. This is the youngest naturally-occurring unit at NAS Alameda. This unit varies

from 0 feet (absent) to approximately 30 feet thick (PRC 1993a).

The SWBZ occurs in the terrestrial and estuarine deposits that underlie the BSA. The lower part of the
unit, mostly terrestrial deposits, makes up the water-bearing zone. The depth to the SWBZ is about 40 to
70 feet bgs, the thickness of the zone is approximately 30 feet, and the lithology consists of sand and

ALAM MP3.DOC 1-2
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gravel channels, with silt and clay interbeds (PRC 1993a). The Hydrostatigraphic units for two areas of
NAS Alameda (the western and central region and the southeastern region) and the corresponding

lithostratigraphic unit for each are summarized in Figure 1-4.

The FMS occurs in eolian deposits underlying the BSA where it exists (PRC 1993a). This unit consists
of a fine-grained sand to silty sand and is up to 60 feet thick.

ALAM_MP3.DOC 1-3
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2.0 GROUNDWATER SAMPLING AND ANALYSIS

Up to one hundred wells will be sampled during the NAS Alameda groundwater monitoring program
including 91 on-base monitoring wells and potentially nine off-base water wells. The following
subsections will provide the site by site rationale for the selection of wells to sample and the analytical
parameters for each. Groundwater data for specific sites are summarized from the results appearing in

the following reports:

. Final Submittal, Sanitary Landfill Site Study, Naval Air Station, Alameda, California
(Harding Lawson Associates [HLA] 1978)

. Confirmation Study, Sanitary Landfill, Naval Air Station Alameda, California (HLA
1983)

L Site Investigation, NAS Naval Exchange Gas Station, Alameda, California
(Environmental Resource Management-West [ERM-West] 1987)

. NAS Alameda, Alameda, California. Data Summary Report RI/ES Phases 2B and 3,
Final (PRC and JMM 1992)

. NAS Alameda, Alameda, California. Data Summary Report Background and Tidal

Influence Studies and Additional Work at Sites 4 and 5, Final (PRC and James M.
Montgomery, Consulting Engineers, Inc. [JMM] 1995)

LI NAS Alameda, Alameda, California. Solid Waste Water Quality Assessment Test
(SWAT) and Data Summary Report RI/FS Phases 5 and 6, Final (PRC and Montgomery
Watson 1993a)

. NAS Alameda, ‘Alameda, California. Data Summary Report RI/FS Phases 1 and 2A,
Final (PRC and Montgomery Watson 1993b)

. Remedial Investigation/Feasibility Study, Data Transmittal Memorandum, Sites 4, 5, 8,
10, 12, and 14, Final. Naval Air Station, Alameda, California (PRC and Montgomery
Watson 1996)

The direction of groundwater flow is useful in predicting the movement of contaminant plumes and was
considered as part of the rationale for selecting quarterly sampling wells at each site. Figure 1-2 shows
the direction of groundwater flow based on groundwater measurements conducted on May 2, 1997.

2.1 SITE 1 - 1943-1956 DISPOSAL AREA

The Site 1 Disposal Area is located in the northwestern portion of NAS Alameda (Figure 1-2). Waste
disposal operations at the site began in the early 1940s and continued through 1956, largely in the

northern half of the site. Materials reported to have been disposed of at the site include aircraft engines,

s,
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garbage, scrap metal, waste oil, paints, solvents, cleaning compounds, construction debris, and low-level
radioactive material. Waste disposal at the site was discontinued by 1956 after runway 13-31 was
extended over the northern portion of the Disposal Area. A pistol range was also present in the western

portion of the site (PRC 1993c).

Currently, there are 40 active groundwater monitoring wells associated with Site 1. Prior sampling of
these wells has detected volatile organic compounds (VOC), semi-volatile organic compounds (SVOC),

petroleum hydrocarbons, and metals in groundwater at the site.

2.11 Proposed Sampling Plan

Table 2-1 lists the 13 groundwater wells that will be sampled at Site 1, identifies the parameters for
which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.

2.1.2 Sampling Plan Rationale

Samples from each of the 13 wells being monitored at Site 1 will be analyzed for VOCs on a quarterly
basis. VOC data will be collected from 11 wells in the FWBZ. Data from six of these wells will be used
to monitor water quality associated with a solvent plume in groundwater located in the southern portion
of the site. Wells M027-E, M031-E, and M033-A are located near the edges of the plume. VOC data
from wells M028-A, M028-E, and M034-A will be used to evaluate water quality within the plume. Data
from well M028-C, in the SWBZ, will be used to monitor the potential vertical migration of VOCs.

Samples from wells M001-E, M028-A, M028-E, M029-E, and M034-A, located in the northwestern
portion of the site and screened in the FWBZ, will be analyzed for SVOCs each quarter. These wells
were selected for SVOC analysis because (1) SVOCs have been detected previously in some of these
wells and (2) to evaluate the possible enhanced migration of SVOCs in the area of the solvent plume.
Samples from well M002-E, screened in the upper portion of the BSA, will also be analyzed quarterly for
SVOCs; SVOCs were detected here previously and the highest concentrations of SVOCs are typically
found at the top of the BSA.

ALAM_MP3.DOC : 2-2
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Samples from each of the 13 wells being monitored at Site 1 will be analyzed for metals and general
water quality parameters (anions, sulfide, alkalinity, and nitrate as nitrate/nitrite as nitrogen) on a
quarterly basis. The data from these analyses will provide information for (1) assessing potential impacts
to groundwater from the Disposal Area, (2) a base-wide analysis of ambient water quality, and (3) an

- evaluation of the beneficial uses of groundwater at NAS Alameda. Metals data for samples collected
from well M035-A, located adjacent to the pistol range, will also be used to evaluate the potential

impacts to the groundwater from activities at the pistol range.

Samples from wells M028-A, M028-C, M028-E, and M034-A will be analyzed quarterly for total
purgeable petroleum hydrocarbons (TPPH) and total extractable petroleum hydrocarbons (TEPH);
petroleum hydrocarbons have been previously detected in these wells. Samples from these wells will be
analyzed for total organic cérbon (TOC) during the first quarterly sampling event. TOC is a necessary
co-metabolite in biodegradation. The TOC data from this groundwater sampling investigation will be
used to help evaluate the biodegradation potential for the petroleum hydrocarbons and solvents in the

groundwater at Site 1; a high TOC concentration indicates a high potential for biodegradation.

2.2 SITE 2 - WEST BEACH LANDFILL

Site 2, the West Beach Landfill, is located in the southwestern portion of NAS Alameda (Figure 1-2).
Waste disposal operations at the site began in approximately 1952 and continued through 1978.
Materials reported to have been disposed of at the site include municipal garbage; solvents; oily waste
and sludges; paint wastes, strippers, thinners, and plating wastes; industrial strippers and cleaners; acids;
mercury; fluids and rags contaminated with polychlorinated biphenyl (PCB); batteries; low-level
radioactive material; scrap metal; inert ordnance; asbestos; pesticides; tear gas agent; infectious waste;
creosote; and waste medicines and reagents (PRC 1993c). A wetland area is located adjacent to the site

to the southwest.

Currently, there are 44 active groundwater monitoring wells associated with Site 2. Prior sampling of
these wells has detected VOCs, SVOCs, pesticides/PCBs, and metals in groundwater at the site. This site
is a wetland area with a protected nesting area for the Least Tern, and endangered species. Access
restrictions exist in the nesting areas at Site 2 during May through September and may limit the ability of

the sampling team to collect groundwater samples during these months.
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221 Proposed Sampling Plan

Table 2-2 lists the 20 groundwater wells that will be sampled at Site 2, identifies the parameters for
which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.

222 Sampling Plan Rationale

The 20 monitoring wells selected for the quarterly sampling program monitor three areas. The area
between the site and the adjacent wetland is monitored by the following wells: M036-A, -B, and -E;
M0Q37-A, -B, and -E; M038-A, -B, and -E; and M039-A, -B, and -E., These wells are screened in either
the FWBZ, the BSA, or the SWBZ; data from these wells will be used to assess both the horizontal and
vertical distribution of contaminants in groundwater at Site 2. The remaining perimeter of the site is
monitored by wells M010-A, M013-A, M023-E, and M024-A and -E, screened in the FWBZ. Wells
MO017-A, M019-E, and M021-E, also screened in the FWBZ, monitor the area between the wetland and
San Francisco Bay. In addition to monitoring plume migration at the site, data from these wells will be

used to conduct a feasibility study and perform an ecological risk assessment at NAS Alameda.

Samples from each of the 20 wells being monitored at Site 2 will be analyzed for VOCs on a quarterly

basis to evaluate the migration of VOCs previously detected in groundwater at the site.

Samples from 11 wells in the FWBZ will be analyzed for SVOCS, which have been previously detected
at the site. These analyses will be conducted quarterly on samples from wells M019-E and M023-E.
Samples from the remaining nine wells will be analyzed for SVOCs every other quarter. Samples from
wells screened in the upper portion of the FWBZ will be analyzed for SVOCs during the first and third
sampling event. Samples from well M024-E, screened in the lower portion of the FWBZ, will be
analyzed for SVOCs during the second and fourth sampling event.

Samples from four wells screened in the FWBZ (M036-A, M037-A, M038-A, and M039-A) and located
between the landfill and wetland area will be analyzed for pesticides/PCBs on a quarterly basis; these

analytes have been detected intermittently at the site.
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Samples from each of the 20 wells being monitored at Site 2 will be analyzed for metals and general
water quality parameters on a quarterly basis. The data from these analyses will provide information for
(1) assessing potential impacts to groundwater from the landfill, (2) a base-wide analysis of ambient

water quality, and (3) an evaluation of the beneficial uses of groundwater at NAS Alameda.

2.3 SITE 3 - AREA 97, ABANDONED FUEL STORAGE

Site 3, an abandoned fuel storage area, is located in the east-central portion of NAS Alameda,
approximately 200 feet west of the East Gate (Figure 1-2). The site previously contained five partially
buried storage tanks. Between 1975 and 1978, four of these five tanks were found to be leaking.
Subsequently, all five tanks were reportedly cleaned, destroyed, and buried in place. Approximately
365,000 gallons of aviation gasoline (AVGAS) may have leaked from the tanks before they were closed
(PRC 1993c¢). '

Currently, there are 10 active groundwater monitoring wells at Site 3. Prior sampling of these wells has
detected petroleum hydrocarbons (including VOCs) associated with the AVGAS releases, and VOCs
suspected to be originating from nearby Site 14. In addition, there may be other sources of VOC

contamination.

23.1 Proposed Sampling Plan

Table 2-3 lists the three groundwater wells that will be sampled at Site 3, identifies the parameters for
which these samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.

23.2 Sampling Plan Rationale

The three wells to be sampled at Site 3 are screened in the FWBZ. Well M03-07 is located along the

margin of the petroleum hydrocarbon plume originating at Site 3. This plume is migrating radially from

" the center of the site under the influence of recharge from on-site landscape irrigation. Samples from this

well will monitor plume migration. Petroleum hydrocarbons detected in well M03-04 may not be
originating from Site 3; data from the quarterly sampling will be used to further assess the source of the

hydrocarbons detected in samples from this well.
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Samples from well M03-04 and M03-07 will be analyzed quarterly for VOCs to monitor the migration of
the petroleum hydrocarbon plume. Samples from well M03-05 will also be analyzed quarterly for VOCs
to assess the migration of VOCs originating at both Site 3 and nearby Sites 4 and 11 (see Sections 2.4

+ and 2.9, respectively).

Samples from the three wells being monitored at Site 3 will be analyzed for metals and general water
quality parameters on a quarterly basis. The data from these analyses will provide information for (1)
assessing potential impacts to groundwater from the fuel storage area, (2) a base-wide analysis of

ambient water quality, and (3) an evaluation of the beneficial uses of groundwater at NAS Alameda.

Samples from wells M03-04 and M03-07 will be analyzed quarterly for TPPH and TEPH to monitor

plume migration.

Samples from these three wells at Site 3 will be analyzed for TOC during the first quarterly sampling
event. TOC data will be used to help evaluate the biodegradation potential for the petroleum

hydrocarbons and solvents; a high TOC concentration indicates a high biodegradation potential.

24 SITE 4 - BUILDING 360, AIRCRAFT ENGINE FACILITY

Site 4, an aircraft engine facility, is located in the east-central portion of NAS Alameda, near the eastern
perimeter of the base (Figure 1-2). The site consists of Building 360, an aircraft engine repair facility
that began operation in 1954. Activities in the building have included metal machining and plating,

painting, and parts cleaning (PRC 1993c).

Currently, there are 10 active groundwater monitoring wells at Site 4. Prior sampling of these wells has

detected VOCs and metals associated with past operations at Building 360.

24.1 Proposed Sampling Plan

Table 2-4 lists the nine groundwater wells that will be sampled at Site 4, identifies the parameters for
which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.
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24.2 Sampling Plan Rationale

The nine wells to be sampled at Site 4 are screened in the FWBZ. Samples from these wells will be
collected and analyzed for VOCs each quarter. VOC data will be used to monitor the extent of the
solvent plume in groundwater, located primarily in the central and northwestern portions of the site.
Data from wells D04-02, MW360-2, MW360-3, and MW360-4 will monitor the margin of the plume.
Data from well M04-07 will be used to evaluate the relationship between solvent plumes originating at

Sites 4, 11, and 21; Sites 11 and 21 are discussed in Section 2.9 of this MP.

Samples from each of these wells will also be analyzed quarterly for metals and general water quality
parameters. Metals data will be used to evaluate the extent of contaminant and ambient metals
concentrations at NAS Alameda. General water quality parameters data will be used in a base-wide |
analysis of ambient water quality and an evaluation of the beneficial uses of groundwater at NAS

Alameda.

Samples from each of the nine wells will be analyzed for TOC during the first quarterly sampling event.
TOC data will be used to help evaluate the biodegradation potential for the solvents found at Site 4; a
high TOC concentration indicates a high biodegradation potential.

25 SITE 5 - BUILDING 5, AIRCRAFT REWORK AREA

Site 5 is located in the central portion of NAS Alameda (Figure 1-2). The site consists of Building 5, an
aircraft rework facility that began operation in 1942. Activities in the building have included metal
machining, cleaning, and reworking; plating and painting. Two 18-foot deep sumps in the building were

used to collect wastewater from plating operations (PRC 1993c).

Currently, there are 17 active groundwater monitoring wells at Site 5. Prior sampling of these wells has

detected VOCs, metals, and cyanide associated with past operations at Building 5.
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251 Proposed Sampling Plan

Table 2-5 lists the 16 groundwater wells that will be sampled at Site 5 (including one well [M10-01]
installed during investigations at Site 10), identifies the parameters for which the samples will be
analyzed, and specifies the sampling frequency for each parameter. The locations of these wells are

shown on Figure 1-3.

252 Sampling Plan Rationale

Fifteen of the 16 wells to be sampled at Site 5 are screened in the FWBZ (Table 2-5). The remaining
well, D05-02, is screened in the SWBZ. Samples from each of the 16 wells will be collected and
analyzed for VOCs each quarter. VOC data will be used to monitor the extent of the VOC plume in
groundwater, originating under Building 5. Data from a well associated with Site 12, M12-01 (see

Section 2.12), will also be used to monitor the VOC plume.

Samples from each of these wells will also be analyzed quarterly for metals and general water quality
parameters. Metals data will be used primarily to evaluate the extent of contaminants at Site 5. Data will
also be used to evaluate background metals concentrations. General water quality parameters data will
be used in a base-wide analysis of ambient water quality and an evaluation of the beneficial uses of

groundwater at NAS Alameda.

Samples from each of the 16 wells will be analyzed for TOC during the first quarterly sampling event.
TOC data will be used to help evaluate the biodegradation potential for the solvents found at Site 5; a
high TOC concentration indicates a high biodegradation potential.

2.6 SITE 6 - BUILDING 41, AIRCRAFT INTERMEDIATE MAINTENANCE
FACILITY

Site 6 is located near the northeast corner of the Seaplane Lagoon (Figure 1-2). The site consists of
Building 41, a former aircraft repair facility. Various halogenated and non-halogenated solvents, paints,
strippers, hydraulic fluids, and their associated wastes were used and/or stored in the building. An
aboveground solvent tank was present west of the building (PRC 1993¢) and was removed sometime

between 1988 and 1991.
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Currently, there are six active groundwater monitoring wells at Site 6. Prior sampling of these wells has

detected VOCs associated with past operations at Building 41.

2.6.1 Proposed Sampling Plan

Table 2-6 lists the groundwater well that will be sampled at Site 6, identifies the parameters for which the
samples will be analyzed, and specifies the sampling frequency for each parameter. The location of this

well is shown on Figure 1-3.

2.6.2 Sampling Plan Rationale

Well M06-06 is screened in the FWBZ. This well is located adjacent to Building 41, in the central
portion of the solvent plume located west of the building. Samples from this well will be collected and
analyzed for VOCs each quarter. VOC data will be used to monitor solvent concentrations within the

plume.

Samples from well M06-06 will also be analyzed quarterly for metals and general water quality
parameters. Data from these analyses will be used in a base-wide analysis of ambient water quality and

an evaluation of the beneficial uses of groundwater at NAS Alameda.

Samples from this well will be analyzed for TOC during the first quarterly sampling event. TOC data
will be used to help evaluate the biodegradation potential for the solvents found at Site 6; a high TOC

concentration indicates a high biodegradation potential.

2.7 SITE 7 - BUILDING 459, NAVY EXCHANGE FUEL STATION

Site 7 is located in the east-central portion of NAS Alameda, near the base perimeter (Figure 1-2). The
site has been a fuel station and auto repair shop since 1966. During operations, eight underground
storage tanks (UST) have been used at the site. Six of these USTs contained motor vehicle fuel. The two
remaining tanks contained waste oil and solvent. Five of the fuel tanks and the waste oil tank were

reported to have leaked at one time during their service (PRC 1993c).
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Currently, there are 14 active groundwater monitoring wells at Site 7. Prior sampling of these wells has

detected petroleum hydrocarbons (including VOCs) associated with the UST releases.

271 Proposed Sampling Plan

Table 2-7 lists the five groundwater wells that will be sampled at Site 7, identifies the parameters for
which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.

2.7.2 Sampling Plan Rationale

Well W-1 is located in the center of the petroleum hydrocarbon plume originating at Site 7. The
remaining wells that will be sampled at the site are located near the margins of the plume, which is

migrating to the southeast.

Wells W-1 and M07A-04 are screened in the FWBZ. Well M07A-03 is screened in the BSA. Samples
from these three wells will be analyzed quarterly for VOCs. Samples from well D07A-02 and well
M07A-09, screened in the SWBZ and the BSA, respectively, will also be analyzed quarterly for VOCs.
These two wells are located on the downgradient edge of the plume toward the southeast. Data from the
VOC and petroleum hydrocarbon analyses (noted below) will be used to assess the migration of the

petroleum hydrocarbon plume at Site 7.

Samples from each of the five wells will also be analyzed quarterly for metals and general water quality
parameters. Data from these analyses will be used in a base-wide analysis of ambient water quality and

an evaluation of the beneficial uses of groundwater at NAS Alameda.

Samples from three wells (W-1 and M07A-04, screened in the FWBZ, and well M07A-03, screened in
the BSA) will be analyzed quarterly for TPPH and TEPH.

Samples from each of the wells will be analyzed for TOC during the first quarterly sampling event. TOC
data will be used to help evaluate the biodegradation potential for the petroleum hydrocarbons found at

Site 7; a high TOC concentration indicates a high biodegradation potential.
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2.8 SITE 9 - BUILDING 410, PAINT STRIPPING

Site 9 is located in the southeast portion of NAS Alameda (Figure 1-2). Building 410, located on the site,
housed an aircraft paint stripping operation until 1991. Solvents, paints, and oils were used at the site

(PRC 1993c).

Currently, there are seven active groundwater monitoring wells associated with Site 9. Prior sampling of
these wells has detected low concentrations of solvents in groundwater at the site. Petroleum

hydrocarbons, however, were not detected in these wells.

2.8.1 Proposed Sampling Plan

Table 2-9 lists the two groundwater wells that will be sampled at Site 9, identifies the parameters for
which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.

2.8.2 Sampling Plan Rationale

Wells M09-06 and D09-01 are screened in the FWBZ. Samples from these wells will be collected and

analyzed for VOCs each quarter. VOC data will be used to monitor solvent concentrations at the site.

Samples from the two wells will also be analyzed quarterly for metals and general water quality
parameters. Data from these analyses will be used in a base-wide analysis of ambient water quality and

an evaluation of the beneficial uses of groundwater at NAS Alameda.

Samples from each of the wells will be analyzed for TOC during the first quarterly sampling event. TOC
data will be used to help evaluate the biodegradation potential for the solvents; a high TOC concentration

indicates a high biodegradation potential.

29 SITE 11 - BUILDING 14, ENGINE TEST CELL

Site 11 is located immediately east of the Seaplane Lagoon (Figure 1-2). Building 14, located on the site,

was used as an aircraft engine test facility. Fuels, solvents, cleaning chemicals, and lubricants were used
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and stored at the site (PRC 1993c). Solvents have also been detected in samples from nearby Site 4, and

the relationship between the plumes at Sites 4 and 11 is still being evaluated.

Currently, there are seven groundwater monitoring wells at Site 11. Prior sampling of these wells has
detected solvents in groundwater at the site. Petroleum hydrocarbons were not detected in Site 11

groundwater samples.

29.1 Proposed Sampling Plan

Table 2-11 lists the five groundwater wells that will be sampled at Site 11 (including monitoring well
MO7B-01, installed during the investigation at Site 21), identifies the parameters for which the samples
will be analyzed, and specifies the sampling frequency for each parameter. The locations of these wells

are shown on Figure 1-3.

29.2 Sampling Plan Rationale

The five wells that will be sampled at Site 11 are screened in the FWBZ. Samples from these wells will
be collected and analyzed quarterly for VOCs. VOC data will be used to monitor solvent concentrations
at the site and further evaluate the source of the solvents in groundwater. Data from well M03-05 (see
Section 2.3) will also be used to assess the extent of solvents in groundwater and explore the relationship

between the solvent plumes reported at Sites 4 and 11.

Samples from all five wells will also be analyzed quarterly for metals and general water quality
parameters. Data from these analyses will be used in a base-wide analysis of ambient water quality and

an evaluation of the beneficial uses of groundwater at NAS Alameda. -

Samples from each of the wells will be analyzed for TOC during the first quarterly sampling event. TOC
data will be used to help evaluate the biodegradation potential for the solvents; a high TOC concentration

indicates a high biodegradatioh potential.
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2.10 SITE 12 - BUILDING 10, POWER PLANT

Site 12 is located north of the Seaplane Lagoon, near Site 5 (Figure 1-2). Building 10, located on the
site, serves as a power plant. Nine aboveground diesel tanks, located on the south side of the building,
provide backup fuel for the boilers. Five USTs containing bunker fuel were also located along the
northeast side of the building and were closed in place in 1993. Fuel oil spills have been reported at the

site (PRC 1993c¢).

Currently, there are five groundwater monitoring wells at Site 12. Prior sampling of these wells has
detected solvents associated with Site 5 in groundwater samples. Despite fuel oil spills in the vicinity of
Site 12 and engine maintenance activities to the north, petroleum hydrocarbons were not detected in

groundwater samples from these wells.

2.10.1 Proposed Sampling Plan

Table 2-12 lists the groundwater well that will be sampled at Site 12, identifies the parameters for which
the samples will be analyzed for, and specifies the sampling frequency for each parameter. The location

of this well is shown on Figure 1-3.

2.10.2 Sampling Plan Rationale

Well M12-01 is screened in the FWBZ and is near the margin of the solvent plume originating at Site 5.
Samples from this well will be collected and analyzed for VOCs each quarter. VOC data will be used to

monitor solvent concentrations associated with Site 5.

Samples from this well will be analyzed quarterly for metals and general water quality parameters. Data
from these analyses will be used in a base-wide analysis of ambient water quality and an evaluation of
beneficial uses of groundwater at NAS Alameda. The metals data will also be used to assess potential

impacts from boiler blowdown water released from Building 10 near well M12-01.

Samples from this well will be analyzed for TOC during the first quarterly sampling event. TOC data
will be used to help evaluate the biodegradation potential for the solvents; a high TOC concentration

indicates a high biodegradation potential.
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2.11 SITE 13 - FORMER OIL REFINERY

Site 13 is located in the southeast portion of NAS Alameda (Figure 1-2). The site occupies
approximately 30 acres and was operated as a refinery from 1879 to 1903. Refinery wastes and asphaltic
residues were dumped at the site during this period. During prior environmental investigations, a layer of
black, tar-like material was encountered in two soil borings drilled at the site. The site is largely an

empty lot at this time (PRC 1993c). Sites 19, 22, and 23 are located within the boundary of Site 13.

Currently, there are ten groundwater monitoring wells at Site 13. Prior sampling of these wells has
detected petroleum hydrocarbons as well as benzene, toluene, ethylbenzene and xylene compounds

(collectively known as BTEX) in groundwater at the site.

2111 Proposed Sampling Plan

Table 2-13 lists the four groundwater wells that will be sampled at Site 13, identifies the parameters for
which the samples will be analyzed, and specifies the sampling frequency for each parameter. The
locations of these wells are shown on Figure 1-3. The boundaries of Site 19 lie within Site 13 and the

two Sites will be considered together.

2.11.2 Sampling Plan Rationale

Well M13-06 is located in the center of the petroleum hydrocarbon plume originating at Site 13. The
remaining three wells that will be sampled at the site are located near the margins of the plume, which is

migrating to the southeast. All four wells are screened in the FWBZ.

Samples from all four wells will be analyzed quarterly for VOCs. Samples from well M13-06 will also
be analyzed for SVOCs each quarter. Data from these analyses (and from TPH analyses, noted below)
will be used to assess the migration of the petroleum hydrocarbon plume at the site. Data from well
MW530-2, located at Site 23 (see Section 2.10), will also be used to assess the extent of petroleum

hydrocarbons originating at Site 13.
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Samples from each of the four wells will also be analyzed quarterly for metals and general water quality
parameters. Data from these analyses will be used in a base-wide analysis of ambient water quality and

an evaluation of the beneficial uses of groundwater at NAS Alameda.
Samples from all four wells will be analyzed quarterly for TPPH and TEPH.

Samples from each of the wells will be analyzed for TOC during the first quarterly sampling event. TOC
data will be used to help evaluate the biodegradation potential for the petroleum hydrocarbons; a high

TOC concentration indicates a high biodegradation potential.

212 SITE 14 - FIRE TRAINING AREA

Site 14 is located on the northern perimeter of NAS Alameda (Figure 1-2). The site was used as a fire
training area and fire extinguisher discharge area. Waste fuels and oils were discharged at the site and

were burned during training exercises (PRC 1993c).

Currently, there are four groundwater monitoring wells at Site 14. Prior sampling of these wells has

detected petroleum hydrocarbons in groundwater at the site.

2121 Proposed Sampling Plan

Table 2-14 lists the groundwater well that will be sampled at Site 14, identifies the parameters for which
the samples will be analyzed, and specifies the sampling frequency for each parameter. The location of

this well is shown on Figure 1-3.

2.12.2 Sampling Plan Rationale

Well M101-A is located in an area where petroleum hydrocarbons have been previously detected. The

well is screened in the FWBZ.

Samples from well M101-A will be analyzed quarterly for VOCs, TPPH, and TEPH. Data from these

analyses will be used to assess petroleum hydrocarbon concentrations in the area.
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The quarterly samples will also be analyzed for metals and general water quality parameters. Data from
these analyses will be used in a base-wide analysis of ambient water quality and an evaluation of the

beneficial uses of groundwater at NAS Alameda.

Samples from this well will also be analyzed for TOC during the first quarterly sampling event. TOC
data will be used to help evaluate the biodegradation potential for the petroleum hydrocarbons; a high

TOC concentration indicates a high biodegradation potential.

2.13 SITE 16 - CANS C-2 AREA

Site 16 is located in the southeastern corner of NAS Alameda (Figure 1-2). The site is a storage yard and
includes an open storage area and a shipping container storage area. The area was formerly used to store
solvents and paints; acids and bases; and transformers containing PCB oil. Leaking drums and PCB-oil

transformers were reported at the site. Some PCB-contaminated soil was removed from the site in 1982

(PRC 1993c).

Currently, there are four groundwater monitoring wells at Site 16. Prior sampling of these wells has

detected VOCs in groundwater at the site, but PCBs were not detected at Site 16.

2.13.1 Proposed Sampling Plan

Table 2-15 lists the groundwater well that will be sampled at Site 16, identifies the parameters for which
the samples will be analyzed, and specifies the sampling frequency for each parameter. The location of

this well is shown on Figure 1-3.

2.13.2 Sampling Plan Rationale

Well M16-04 is located along the eastern boundary of Site 16, at the perimeter of NAS Alameda. This
well is screened in the FWBZ. Samples from this well will be analyzed quarterly for VOCs. Data from
these analyses will be used to assess groundwater quality associated with Site 16 and along the perimeter

of NAS Alameda.
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Samples from this well will also be analyzed quarterly for metals and general water quality parameters.
Data from these analyses will be used in a base-wide analysis of ambient water quality and an evaluation

of the beneficial uses of groundwater at NAS Alameda.

- Samples from this well will be analyzed for TOC during the first quarterly sampling event. TOC data
will be used to help evaluate the biodegradation potential for contaminants at this and other sites; a high

TOC concentration indicates a high biodegradation potential.

2.14 SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

Wells associated with Site 13 will be used to monitor groundwater quality associated with activities at
the hazardous waste storage area; Site 19 is located within the boundary of Site 13. Sampling and sample

analyses for Site 13 wells are discussed in Section 2.13.

2.15 SITE 22 - BUILDING 547, SERVICE STATION

Site 22 is located in the southeast portion of NAS Alameda, near the base perimeter (Figure 1-2). The
site was a fuel station with five USTs. Three of which contained motor vehicle fuel. The two remaining
tanks contained waste oil; the waste oil, however was not suspected to contain PCBs. One of the fuel

tanks was reportedly ruptured by a tank measuring rod in 1980 (PRC 1993c¢).

Currently, there are five active groundwater monitoring wells at Site 22. Prior sampling of these wells

has detected petroleum hydrocarbons (including VOCs) associated with the UST release.

2151 Proposed Sampling Plan

Table 2-8 lists the four groundwater wells that will be sampled at Site 22, identifies the parameters for
which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.

2.15.2 Sampling Plan Rationale

Well MW547-4 is located in the part of the petroleum hydrocarbon plume exhibiting the highest

concentrations compared to groundwater samples from the remaining monitoring wells in this area. The
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three remaining wells that will be sampled at the site are located near the downgradient margins of the
plume, which is migrating to the east. These four wells are screened in the FWBZ. Data from these
wells will be used to evaluate the migration of the plume originating at Site 22, and petroleum

hydrocarbons originating at Site 13.

Samples from wells MW547-4, M07C-07, and DO7C-01 will be analyzed for VOCs, TPPH, and TEPH
each quarter. In addition, samples from well M07C-08 will be analyzed quarterly for VOCs. Data from
the VOC and petroleum hydrocarbon analyses will be used to assess the migration of the petroleum

hydrocarbon plume at the site.

Samples from each of the four wells will be analyzed quarterly for metals and general water quality
parameters. Data from these analyses will be used in a base-wide analysis of ambient water quality and

an evaluation of the beneficial uses of groundwater at NAS Alameda.

Samples from each of the wells will also be analyzed for TOC during the first quarterly sampling event.
TOC data will be used to help evaluate the biodegradation potential for the petroleum hydrocarbons; a

high TOC concentration indicates a high biodegradation potential.

2.16 SITE 23 - BUILDING 530, MISSILE REWORK OPERATIONS

Site 23 is located in the southeastern portion of NAS Alameda (Figure 1-2). Building 530, located on the
site, was used as a missile rework facility beginning in 1972 and continuing until the closure of NAS

Alameda in 1997. Solvents and paint wastes were used and stored at the site (PRC 1993c).

Currently, there are six groundwater monitoring wells at Site 23. Prior sampling of these wells has

detected solvents in groundwater at the site.

2.16.1 Proposed Sampling Plan

Table 2-10 lists the two groundwater wells that will be sampled at Site 23, identifies the parameters for
which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.
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2.16.2 Sampling Plan Rationale

Wells D10B-02 and MW530-2 are screened in the FWBZ. Samples from these wells will be collected
and analyzed for VOCs each quarter. VOC data will be used to monitor solvent concentrations at the

site.

Samples from both wells will also be analyzed quarterly for metals and general water quality parameters.
Data from these analyses will be used in a base-wide analysis of ambient water quality and an evaluation

of the beneficial uses of groundwater at NAS Alameda.

Samples from well MW530-2 will also be analyzed quarterly for TPPH and TEPH to provide data to

evaluate the southern extent of the petroleum hydrocarbons originating at Site 13.

Samples from each the wells will be analyzed for TOC during the first quarterly sampling event. TOC
data will be used to help evaluate the biodegradation potential for the solvents; a high TOC concentration

indicates a high biodegradation potential.

217 OFF-BASE WELLS AND ON-BASE BACKGROUND WELLS

Four groundwater monitoring wells have been installed at NAS Alameda to provide background water
quality data. These wells (MBG-1 through MBG-4) are located near the eastern and northeastern
perimeters of the base (Figure 1-3). Nine off-base wells, located within one mile of NAS Alameda, may
also be sampled to determine if the quality of the groundwater in the first water bearing zone can support

beneficial use.

2.17.1 Proposed Sampling Plan

Table 2-16 lists the four on-base background and potentially nine off-base groundwater wells that will be
sampled, identifies the parameters for which the groundwater samples will be analyzed, and specifies the

sampling frequency for each parameter.

..
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217.2 Sampling Plan Rationale

Each of the four on-base background monitoring wells is screened in the FWBZ and will be sampled on

a quarterly basis. The nine off-base monitoring wells, if sampled, are also screened in the FWBZ.

Samples from the on-base background wells will. be analyzed quarterly for VOCs, SVOCs,
pesticides/PCBs, metals, general water quality parameters, TPPH, TEPH, and TOC. The data from
these analyses will be used in a base-wide analysis of ambient water quality and an evaluation of the

beneficial uses of groundwater at NAS Alameda.

Samples from the off-base wells, if collected, will be analyzed for metals, general water quality
parameters, and TOC. The data from these analyses will be used to determine if the quality of the

groundwater in the first water bearing zone can support beneficial use.

.
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TABLE 2-1
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 1

ANALYTICAL PARAMETER
General

WELL Pesticides Water ,
NAME | oniT! | vocs | svocs | and PCBs | Metals | Quality? | TPPH | TEPH | TOC
M028-A } FWBZU Q Q - Q Q Q Q Once
MO33-A FWBZU Q - - Q Q - - -
M034-A | FWBZU Q Q - Q Q Q Q Once
MO035-A FWBZU Q -- - Q Q - - -
MO0O1-E | FWBZL Q Q - Q Q - - =
MO03-E FWBZL Q - - Q Q - - -
MO027-E FWBZL Q -- - Q Q - — -
MO028-E | FWBZL Q Q - Q Q Q Q Once
M029-E | FWBZL Q Q - Q Q - - -
MO30-E FWBZL. Q -~ -- Q Q - - -
MO3IE | FWBZL | Q - - Q Q - - -
M028-C | SWBZL Q - - Q Q Q Q Once
MO002E | BSA Q Q = Q Q . - -

Notes:
1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

BSA = Bay Sediment Aquitard

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls

Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds

SWBZL = Second Water-bearing Zone with well screened in lower portion of the unit
TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons

VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter
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TABLE 2-2
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 2

ANALYTICAL PARAMETER
General

WELL Pesticides Water
NAME UNIT! VOCs | SVOCs | and PCBs | Metals Quality* TPPH TEPH TOC
M010-A } FWBZU Q - - Q Q - - -
MO13-A FWBZU Q - - Q Q - - T
M017-A | FWBZU Q - - Q Q - - -
MO024-A FWBZU Q Twice - Q Q - - -
MO036-A FWBZU Q Twice Q Q Q - - —
M036-E | FWBZU Q Twice - Q Q - - -
MO037-A FWBZU Q Twice Q Q Q - - -
MO038-A | FWBZU Q Twice Q Q Q - - -
MO038-E FWBZU Q Twice -- Q Q - - —
MO039-A FWBZU Q Twice Q Q Q - - —
MO039-E FWBZU Q Twice -- Q Q - - -
MO19-E FWBZL Q Q - Q Q - - -
MO21-E FWBZL Q - - Q Q - - -
MO023-E FWBZL Q Q - Q Q - - -
MO024-E FWBZL Q Twice - Q Q - - —
MO37-E FWBZL Q - - Q Q - - —
M036-B SWBZU Q - - Q Q - - -
MO038-B SWBZU Q - - Q Q — - -
M037-B SWBZL Q - - Q Q - - -
M039-B SWBZL Q - - Q Q - - -

Notes:
1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Twice = Well samples analyzed for this parameter during the first and third sampling event
PCB = Polychlorinated biphenyls ]

Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds

SWBZL = Second Water-bearing Zone with well screened in lower portion of the unit
SWBZU = Second Water-bearing Zone with well screened in upper portion of the unit
TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons

VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter




TABLE 2-3
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 3

ANALYTICAL PARAMETER
General
WELL Pesticides Water
NAME UNIT' VOCs | SVOCs | and PCBs | Metals Quality TPPH TEPH TOC
M03-04 | FWBZU Q -- - Q Q Q Q Once
M03-05 | FWBZU Q -- -- Q Q ' -- - Once
MO03-07 | FWBZU Q -- - Q Q Q Q Once

Notes:
1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls

Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds

TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons

VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter
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TABLE 2-4
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 4

ANALYTICAL PARAMETER

General
WELL Pesticides Water
NAME UNIT! vOC SVOCs | and PCBs Metals Quality > TPPH TEPH TOC
M04-05 FWBZU Q - - Q Q - - Once
M04-06 FWBZU Q - - Q Q - - Once
M04-07 FWBZU Q - - Q Q - - Once
MW360-1 FWBZU Q - -~ Q Q - - Once
MW360-2 FWBZU Q -- - Q Q - - Once
MW360-2 FWBZU Q - - Q Q - - Once
MW360-4 FWBZU Q - - Q Q - - Once
D04-02 FWBZL Q - -- Q Q - - Once
D04-03 FWBZL Q -~ - Q Q - - Once
Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls

Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds

TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons

VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter
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TABLE 2-5
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITES 5 AND 10

ANALYTICAL PARAMETER

General

WELL Pesticides Water

NAME UNIT! VOCs | SVOCs | and PCBs | Metals Quality > TPPH TEPH TOC
M05-04 FWBZU Q - - Q Q - - Once
M05-05  { FWBZU Q - - Q Q -- - Once
M05-09 FWBZU Q - - Q Q - - Once
MO05-10 FWBZU Q - - Q Q - — | Once
M05-01 FWBZL Q - - Q Q — -- Once
M05-02 FWBZL Q - - Q Q - -- Once
M05-03 FWBZL Q -- -- Q Q - - Once
M05-06 FWBZL Q -- - Q Q - - Once
M05-07 FWBZL Q - -- Q Q - - Once
M05-08 FWBZL Q - - Q Q - - Once
MO05-11 FWBZL Q - - Q Q e - Once
MO05-12 FWBZL Q - -- Q Q - -- Once
MOSHW-01 FWBZL Q -- - Q Q - - Once
MO05BS-01 | FWBZL Q - - Q Q - - Once
M10-01 FWBZL Q -- - Q Q - -- Once
D05-02 SWBZU Q -- - Q Q - - Once
Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls .

Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds

SWBZU = Second Water-bearing Zone with well screened in upper portion of the unit
TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons

VOC = Volatile organic compounds

MP_TABLE.XLS -- = Samples not analyzed for this parameter
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MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 6

TABLE 2-6

ANALYTICAL PARAMETER
General
WELL Pesticides Water
NAME UNIT® VOCs | SVOCs | and PCBs | Metals Quality® TPPH TEPH TOC
MO06-06 FWBZL Q - - Q Q - - Once
Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.

2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit

Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls
Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds

TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter
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TABLE 2-7
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE?7

ANALYTICAL PARAMETER
General

WELL Pesticides Water

NAME UNIT'® VOCs | SVOCs | and PCBs| Metals | Quality® TPPH | TEPH TOC
W-1 FWBZU Q - - Q Q Q Q Once
MO07A-04 FWBZL Q - -- Q Q Q Q Once
D07A-02 SWBZL Q -- -- Q Q -- -- Once
M07A-03 BSA Q - - Q Q Q Q Once
MO07A-09 BSA Q - -- Q Q -- -= Once

Notes:
1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

BSA = Bay Sediment Aquitard

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls

Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds

SWBZL = Second Water-bearing Zone with well screened in lower portion of the unit
TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons

VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter
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TABLE 2-8

MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 9

ANALYTICAL PARAMETER
General
WELL Pesticides Water
NAME UNIT! VOCs | SVOCs | and PCBs | Metals Quality’ TPPH TEPH TOC
MO09-06 FWBZU 0 .- - 0 Q - - Once
D09-01 FWBZL Q - - Q Q . - -- Once

Notes:
1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls :

Q = Well samples analyzed for this parameter on a quarterly basis .

SVOC = Semi-volatile organic compounds

TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons

VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter
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TABLE 2-9
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITES 11 AND 21

ANALYTICAL PARAMETER
General
WELL Pesticides Water
NAME UNIT' VOCs | SVOCs |and PCBs| Metals Quality® TPPH TEPH TOC
M11-01 FWBZU Q - - Q Q - - Once
M11-02 FWBZU Q - - Q Q - - Once
M11-05 FWBZU Q - - Q Q - - Once
M11-06 FWBZU Q - - Q Q - - Once
MO07B-01 | FWBZU Q - - Q Q - - Once

Notes:
1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls

Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds

TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons

VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter
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TABLE 2-10
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 12

ANALYTICAL PARAMETER
General
WELL Pesticides Water
NAME UNIT' VOCs | SVOCs | and PCBs | Metals Quality* TPPH TEPH TOC
M12-01 | FWBZL Q - - Q Q - - Once
Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit

Once = Well samples analyzed for this parameter only during the first sampling event

PCB = Polychlorinated biphenyls
Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds

TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds
-- = Samples not analyzed for this parameter
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TABLE 2-11
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITES 13 AND 19

ANALYTICAL PARAMETER
General

WELL Pesticides Water

NAME UNIT! VOCs | SVOCs | and PCBs | Metals Quality* TPPH TEPH TOC
M13-06 FWBZU Q Q -~ Q Q Q Q Once
M13-09 FWBZU Q - -- Q Q Q Q Once
MWOR-5 FWBZU Q - - Q Q Q Q Once
MWD13-3 | FWBZU Q - - Q Q Q Q Once
Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event

PCB = Polychlorinated biphenyls

Q = Well samples analyzed for this parameter on a quarterly basis
SVOC = Semi-volatile organic compounds
TEPH = Total extractable petroleum hydrocarbons
TOC = Total organic carbon
TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter




MP_TABLE XLS
7/9/97

TABLE 2-12
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 14

ANALYTICAL PARAMETER
General
WELL Pesticides Water
NAME UNIT! VOCs | SVOCs | and PCBs| Metals Quality” TPPH TEPH | TOC
M101-A | FWBZU Q - - Q Q Q Q Once
Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZU = First Water-bearing Zone with well screened in upper portion of the unit

Once = Well samples analyzed for this parameter only during the first sampling event

PCB = Polychlorinated biphenyls
Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds

TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds

-~ = Samples not analyzed for this parameter
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TABLE 2-13
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 16

ANALYTICAL PARAMETER
General
WELL _ Pesticides Water
NAME UNIT® VOCs | SVOCs | and PCBs | Metals Quality’ TPPH TEPH TOC
M16-04 | FWBZU Q - - Q Q - - Once

Notes:
1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls

Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds

TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons

VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter
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MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 22

TABLE 2-14

ANALYTICAL PARAMETER
General

WELL Pesticides Water
NAME UNIT' VOCs | SVOCs | and PCBs | Metals | Quality® TPPH TEPH TOC
MO07C-07 FWBZU Q - - Q Q Q Q Once
M07C-08 | FWBZU Q - - Q Q - - Once
MW547-4 | FWBZU Q - - Q Q Q Q Once
D07C-01 FWBZL Q - - Q Q Q Q Once
Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event

PCB = Polychlorinated biphenyls

Q = Well samples analyzed for this parameter on a quarterly basis
SVOC = Semi-volatile organic compounds
TEPH = Total extractable petroleum hydrocarbons
TOC = Total organic carbon
TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter
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TABLE 2-15
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 23

ANALYTICAL PARAMETER
General
WELL Pesticides Water
NAME UNIT' VOCs | SVOCs | and PCBs | Metals Quality* TPPH TEPH TOC
MW530-2 | FWBZU Q - - Q Q Q Q Once
D10B-02 FWBZL Q - - Q Q . - - Once

Notes:
1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls

Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds

TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons

VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter
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TABLE 2-16
MONITORING WELLS AND ANALYTICAL PARAMETERS:
BACKGROUND AND OFF-BASE WELLS

ANALYTICAL PARAMETER

General
WELL Pesticides Water
NAME UNIT' | VOCs | SVOCs | and PCBs | Metals | Quality> | TPPH | TEPH | TOC
Background Wells
MBG-1 | FWBZU Q Q Q Q Q Q Q Q
MBG-2 | FWBZL Q Q Q Q Q Q Q Q
MBG-3 | FWBZL Q Q Q Q Q Q Q Q
MBG-4 | FWBZL Q Q Q Q Q Q Q Q
Off-base Wells’
CW-1 FWBZU - -- - Q Q -~ - Q
CW-2 FWBZU - - -~ Q Q - -- Q
CW-3 FWBZU - - - Q Q - - Q
CW-4 FWBZU - -- - Q Q - - Q
CW-5 FWBZU - -- - Q Q - - Q
CW-6 FWBZU - - - Q Q - - Q
CW-7 FWBZU - - -- Q Q - - Q
CW-8 FWBZU - -- - Q Q - - Q
CW-9 FWBZU - - - Q Q - - Q

Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.

2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.
3 Specific off-base wells have not yet been selected for sampling

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
PCB = Polychlorinated biphenyls

Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds

TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons

VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter




3.0 GROUNDWATER ELEVATION MEASUREMENT

Prior to each quarterly sampling event, groundwater elevation measurements will be made at 214 wells
including 205 on-base wells and nine off-base wells. The locations of the on-base wells are shown on
Figure 3-1; locations for the off-base wells will be provided once these wells have been identified. The
groundwater elevation data will be used to prepare potentiometric maps for the various water-bearing
zones at NAS Alameda and to evaluate groundwater movement at NAS Alameda. Groundwater
elevation data, in conjunction with data obtained during previous investigations, including tidal influence

studies, will be used to further assess the following specific hydrogeologic conditions at the base:

. Evaluating the hydrogeologic conditions influencing groundwater flow and contaminant
migration in the area near Site 4 where the BSA thins out and is no longer present.

. Evaluating the impact on groundwater flow and contaminant migration resulting from
utilities/storm drain corridors in the subsurface near Sites 5, 10, and 12,

. Evaluating the impact on groundwater flow and contaminant migration resulting from
tidal influence at sites near San Francisco Bay, the Oakland Inner Harbor, and the

Seaplane Lagoon.

. Evaluating how petroleum hydrocarbons migrated into the SWBZ at Site 7.

ALAM_MP3.DOC 3-1
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4.0 TECHNICAL APPROACH

Groundwater elevation measurement, groundwater sampling, sample custody control, and sample
analysis will be conducted in accordance with the Standard Operating Procedures presented in
Appendix A of the FSP (Volume Ila of this Groundwater Monitoring Plan). Quality assurance and
quality control procedures that will be followed to assure accurate, representative data are specified in

the QAPP (Volume IIb of this Groundwater Monitoring Plan).
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1.0 INTRODUCTION

This Field Sampling Plan (FSP) is Volume Ila of the Groundwater Monitoring Plan and was prepared
under the Comprehensive Long-Term Environmental Action Navy Contract No. N62474-94-D-7609
(CLEAN II), issued by the Department of the Navy, Engineering Field Activity West (EFA West).
This FSP describes quarterly groundwater sampl:ing activities for 91 existing groundwater monitoring
wells located at Naval Air Station (NAS) Alameda and potentially 9 off-base water wells located in the
City of Alameda within one mile of NAS Alameda. Field activities, sample collection methods and

procedures to be followed are discussed in this plan.

PRC Environmental Management, Inc. (PRC) authorized Uribe and Associates (U&A) to generate this
Groundwater Monitoring Plan and conduct water-level measurements, a tidal study, quarterly
groundwater sampling, and other tasks at NAS Alameda under Contract Task Order (CTO) No. 108.
This plan consists of: Volume I, the Monitoring Plan (MP) and Volume II, the Sampling and Analysis
Plan (SAP). The SAP, in turn, consists of: Volume ITa, this FSP; Volume IIb, a Quality Assurance
Project Plan (QAPP) Addendum; and Volume Ilc, a Health and Safety Plan (HSP) Addendum.

1.1 SITE BACKGROUND

NAS Alameda is located on the east side of San Francisco Bay in Alameda, California (Figure 1-1).
NAS Alameda occupies the western end of the island of Alameda and was officially closed in May
1997. Most of the eastern half of the station is developed with office and industrial facilities. Runways
and support facilities occupy the western part of the station (Canonie Environmental Services
Corporation [Canonie] 1989). Naval operations at NAS Alameda have ceased, with the exception of
employees working on the base closure, base environmental cleanup, conversion of the base to civilian

use, or managing biological resources.

Twenty-three potentially contaminated hazardous waste sites have been identified at NAS Alameda
during the remedial investigation (RI); Figure 1-2 shows these sites (with the exception of Site 18, the
facility-wide storm water system). General site hazards are both physical and chemical in nature.
Physical hazards are similar at most of the sites. Due to the large acreage of NAS Alameda and the
unique operations associated with each site, potential chemical hazards are site specific. Chemical
contaminants identified at the sites include volatile organic compounds (VOC), semivolatile organic

L
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compounds (SVOC), polychlorinated biphenyls (PCB), pesticides, petroleum hydrocarbons, metals, and
alpha and/or beta radiation (PRC 1993). A more detailed description of the site hazards and
recommended controls can be found in Volume Ilc of the Groundwater Monitoring Plan, the HSP
Addendum, and its reference document, the NAS Alameda Basewide Health and Safety Plan

(PRC 1997).
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2.0 OBJECTIVES

The objectives of the activities described in this FSP are to obtain analytical data from groundwater
samples to characterize the distribution and concentration of chemicals present in the groundwater

underlying NAS Alameda and in the nearby vicinity. The data will be used to:

. Monitor seasonal trends in water levels and chemical concentrations in groundwater

. Provide additional data on background water quality |

. Monitor groundwater movement and assess the potential for contaminant migration
through the groundwater

. Provide data to support future risk assessment and feasibility study activities, as required

These data will supplement the existing soil and groundwater analytical data collected during the RI
currently being conducted at NAS Alameda. This FSP will provide a description of planned field
activities, groundwater sampling procedures, sampling locations, analytical parameters, sample
designation and control, and investigation-derived waste (IDW) handling. A more detailed discussion of
the rationale used for selecting the monitoring wells to be sampled in this sampling program can be found

in the Section 2.0 of the MP.
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3.0 FIELD INVESTIGATION

To characterize the extent of contamination at NAS Alameda, groundwater samples will be collected and
submitted for laboratory analyses. Field activities, sampling procedures, analytical quality assurance and
quality control, analyses to be performed, sample preservation, sample identification, sample control, and

IDW handling are described in the following subsections.

3.1 FIELD ACTIVITIES

Four quarterly rounds of groundwater sampling are proposed over the course of one year. Prior to each
round of groundwater sampling, water level measurements will be taken from approximately 214 wells
(including 205 on-base and potentially 9 off-base wells) to provide depth to groundwater information from

the various hydrostratigraphic units underlying NAS Alameda.

Groundwater samples will be collected from 100 sampling locations during each sampling round, including
samples from 91 on-base groundwater monitoring wells (Figure 1-2) and potentially 9 off-base water
wells. Quality assurance/quality control (QA/QC) samples will also be collected during each of the four

rounds of sampling.

During field work, PRC and U&A will maintain daily contact with the field crew, the project chemist, and

the analytical laboratory to assure that sample handling and record keeping are correctly executed.

3.2 PROCEDURES AND APPROACH

This groundwater sampling program is designed to collect samples that will provide supplemental
groundwater chemistry data for the remedial investigation/feasibility study (RI/FS) at NAS Alameda. The
groundwater sampling procedure will consist of (1) taking water level measurements, (2) purging the

wells, (3) collecting and shipping samples, and (4) handling IDW generated during sampling activities.

“The field procedures to be employed ‘during this investigation will be in accordance with the PRC Standard

Operating Procedures (SOPs). Specific SOPs that apply to this investigation include:

. SOP No. 002 General Equipment Decontamination

] SOP No. 003 Organic Vapor Air Monitoring
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. SOP No. 010 Groundwater Sampling

. SOP No. 011 Field Measurement of Water Temperature
. SOP No. 012 Field Measurement of pH
. SOP No. 013 Field Measurement of Specific Conductance

. SOP No. 018 Sample Custody A

. SOP No. 019 Packaging and Shipping Samples
. SOP No. 024 Recording Notes in the Field Logbook
U SOP No. 065 Colorimetric Indicator Detector

Note that disposable bailers will be used to purge and sample the on-base monitoring wells, rather than
stainless steel or Teflon bailers as described in SOP No. 010. Copies of the SOPs that apply to this

investigation are included in Appendix A of this FSP.

3.2.1 Groundwater Level Measurements

Prior to each groundwater sampling round, water level measurements will be taken in approximately 205
on-base wells. If warranted, water level measurements will also be taken in the nine off-base water wells
to be sampled; water-level measurements may not be possible because of installed equipment (pumps).
Where performed, depth to groundwater measurement procedures will be in accordance with Section 2.3.1

of the PRC SOP for groundwater sampling (SOP No. 010) included in Appendix A of this FSP.

322 Well Purging

Prior to collecting samples, wells will be purged by removing up to five well volumes of water to ensure
that the groundwater samples collected are representative of aquifer conditions. Purging procedures for
on-base monitoring wells may be different than the procedures for the off-base water wells.

On-base monitoring wells will be purged until the physical parameters (temperature, pH, conductivity)
measured during the purging process stabilize. Unless the well goes dry during purging, a minimum of

three and a maximum of five well-casing volumes will be removed during purging. If the physical
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parameters do not stabilize, the well will be considered adequately purged after five well-casing volumes
are removed. Physical parameters will be measured in the field during purging in accordance with

PRC SOP Nos. 011, 012, and 013 (Appendix A).

Off-base water wélls may be used for domestic landscape irrigation and may have a pump installed, such
that the well is permanently sealed. Total depth of the well and depth to groundwater may not be
measurable in these wells and, therefore, the well volume will be estimated based on total depth and
casing diameter information from well logs, if available. As with on-base monitoring wells, three to five
well volumes will be purged from off-base water wells if the well volume can be calculated or estimated.
To purge wells in which the well volume cannot be estimated from available data, the existing pump will
be turned on prior to sampling and the water will be pumped for approximately five minutes. This five
minute period should be sufficient to remove stagnant water that might be present in the well and replace
it with water that is representative of aquifer conditions. Physical parameters will be measured and

recorded during purging, as with on-base monitoring wells.

3.2.3 Sample Collection

Upon completion of well purging, groundwater samples will be collected from on-base monitoring wells
using a disposable bailer and poured into laboratory-prepared sample bottles as described in SOP No.
010 (Appendix A of this FSP). Samples from off-base water wells will be collected directly from the

pump outlet, rather than with a bailer, and poured into sample bottles.

If an on-base well is purged dry before three well-casing volumes are removed, or before well purging is
complete, groundwater to be analyzed for VOCs or total petroleum hydrocarbons (TPH) as purgeables
will be collected as soon as sufficient water is present in the well. The groundwater for other analytical
parameters will be collected after the well has recovered to 80% of the initial water level, but no later
than 24 hours after purging. Similarly, if a monitoring well becomes dry during sample collection, and
insufficient groundwater is available to completely fill the sample bottles, the samples to be analyzed for
VOCs and TPH as purgeables will be collected first and any remaining samples will be collected once

the well has recovered, but within 24 hours.

Groundwater destined for metals analyses will be filtered in the field. The required volume of water will

be collected in a laboratory-cleaned, unpreserved, 1-liter plastic bottle. The water from this unpreserved
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sample bottle will be filtered into a laboratory-cleaned, nitric-acid-preserved, 1-liter plastic bottle. The
filtering and transfer process will be done with a peristaltic pump and 15-millimeter Tygon® tubing

using a 0.45-micron filter.

After sample collection, sample bottles will be packed in refrigerated coolers (cooled to 4°C or less using

ice) and shipped to the laboratory under chain of custody (COC) control as discussed in Section 3.7.

3.3 QUALITY ASSURANCE AND QUALITY CONTROL SAMPLES

Field QA/QC samples will be collected to assure that accurate and representative environmental samples
are obtained and to assure that the analytical data are valid. The following field QA/QC samples are

proposed for each quarterly sampling event:

. field duplicate samples from approximately 10% of the monitoring wells

. trip blanks (one per sampling day)

Field duplicates are samples collected in duplicate from selected wells to evaluate the precision of the
analytical laboratory. Trip blanks are samples of analyte-free water originating from the laboratory and
packed and shipped back to the laboratory unopened with the investigative samples. Trip blanks are
analyzed for‘VOCs to evaluate the level of VOC contamination, if any, introduced during sample
shipment. QA/QC samples are discussed further in Section 5.4 of the QAPP. Groundwater sampling

equipment will be disposable, thus no groundwater sampling equipment rinsate blanks are proposed.

34 ANALYSES

A list of proposed samples and the analyses to be requested for each well during the first sampling round
of this program is shown in Table 3-1. Analyses will be performed by a subcontracted laboratory, |
certified under the U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP).
Laboratory procedures will be conducted in accordance with CLP protocol. Data deliverables will fulfili

EPA Level IV requirements for use in calculating risk.
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3.5 SAMPLE CONTAINERS AND PRESERVATION REQUIREMENTS

Pre-cleaned sample containers provided by the subcontracted laboratory will be used for sample
collection and shipment. The samples will be preserved according to requirements for each analysis.

The container requirements, preservatives, and holding times are summarized in Table 4-2 of the QAPP.

3.6 SAMPLE DESIGNATION

Groundwater and quality control samples will be assigned unique alphanumeric field and laboratory

identification numbers, as described in Section 4.1 and shown on Table 4-1 of the QAPP.

3.7 SAMPLE CONTROL

Sample control will be documented to maintain sample quality during collection, transportation, and
storage. Written records will include COC records, the field logbook, and a daily field progress summary
sheet. Section 4.0 of the QAPP details these documentation procedures. Examples of a field notebook
and a sample COC form are found in the appropriate SOPs (Appendix A). A field progress summary

lists the sampling activities that occur during each day in the field.

374 Chain of Custody

A COC record will be used to record the unique sample identifier, the sample matrix, the date and time of
collection, and the analyses requested for each sample collected. The COC record, filled out by the
sampling personnel, will trace the possession of samples from the time of field collection through
laboratory analysis. SOP No. 018 (Sample Custody) summarizes the procedure for COC records and is
included in Appendix A of this FSP.

3.7.2 Field Logbooks

Sampling activities will be recorded daily in a bound field logbook with numbered pages. Entries will
include general sampling information, field work dates and times, personnel present, equipment used,
samples collected (including sample identification numbers), field conditions, names and purpose of any

visitors, and any other pertinent information. Entries will be written in ink, with any incorrect
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information crossed out with a single line and initialed, in accordance with SOP No. 024 (Recording

Notes in the Field Logbook) found in Appendix A of this FSP.

3.7.3 Daily Field Progress Summary

A field progress summary sheet will be submitted to the PRC Project Manager each day during sampling
activities. A blank sheet, or a form created for this purpose may be used to document the topics detailed

in Section 4.3.3 of the QAPP.

3.8 - INVESTIGATION-DERIVED WASTE HANDLING

Handling of IDW will be in accordance with the following procedures: wastewater generated during
decontamination and purging of on-base monitoring wells will be temporarily contained in clearly
labeled drums; disposable personal protective equipment (Tyvek, gloves) and other materials (paper
towels, plastic sheeting) will be placed in large garbage bags for disposal as municipal waste.
Groundwater removed during purging of off-base (non-contaminated) wells will not be considered IDW

and will be used for irrigation purposes or discharged to storm drains.

Groundwater removed during purging of on-base wells and decontamination water will be transported in |
the collection drums on a daily basis to the NAS Alameda IDW staging area and transferred to large
volume tanks. Sampling personnel will track and document the volume of wastewater generated and the
method of storage. The wastewater will be segregated into separate tanks for contaminated and
non-contaminated groundwater based on previous laboratory results from the monitoring wells of origin.
If the previously detected constituents were below established action levels, the accumulated IDW will
be disposed of by discharging it to the NAS Alameda sanitary sewer system. Contaminated wastewater

will be treated and then discharged.
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PROPOSED GROUNDWATER AND QUALITY CONTROL SAMPLES
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PROPOSED GROUNDWATER AND QUALITY CONTROL SAMPLES

TABLE 3-1
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(Page 2 of 5)
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PROPOSED GROUNDWATER AND QUALITY CONTROL SAMPLES

TABLE 3-1

NAVAL AIR STATION, ALAMEDA
(Page 3 of 5)
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TABLE 3-1

PROPOSED GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA
(Page 4 of 5)

ell Number/ Pest/
QC Sample Matrix | VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS | TOC | Sulfide |Alkalinity]

IISite 11 (Continued)

IM11-06 ] water | X | - | - | X | - | - | X | X | X | X | X | X
"Site 12

lIM12-01 fWwater ]| X | - | - | X | - | - ] X | X | X | X | X | X
"Site 13

[IM13-06 Water | X X - X X X X X X X X X
{iM13-09 Water X - — X X X X X X X X X
{IMWOR-5 Water | X - - X X X X X X X X X
{IMWOR-5* Water X - - X X X X X X X X X
“sm 14

f(M101-A [water | X | - | - T X | X [ X | X [ X [ X ] X ] X | X
"Site 16

{IM16-04 Water X - - X - - X X X X X X
M16-04* Water | X - ~— X - - X X X X X X
Site 19

MWDI3-3  fwater] X | - | - ] X | X | X | X | X | X | X | X | X
|Site 21

iIM0O7B-01 [ Wwater | X | - | -~ | X | - ] - ] X | X [ X | X | X | X
Site 22

{IM07C-07 Water [ X -~ - X X X X X X X X X
[IM07C-08 Water | X - - X X X X X X X X X
[[po7C-01 Water X - - X X X X X X X X X
[(MW547-4 Water | X - - X X X X X X X X X
"Site 23

[[D10B-02 Water [ X — — X - X X X X X X
liM530-2 Water X - - X X X X X X X X X
Background Well

IMBG-3 | Water

"
!
s
!
!
!
.
)
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!
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TABLE 3-1

PROPOSED GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA '

(Page S of 5)

lWell Number/ Pest/

QC Sample Matrix | VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS | TOC | Sulfide | Alkalinity
“Off Site Wells
Icw-1 Water - — - X - - X X X X X X
flcw-2 Water - — — X - - X X X X X X
flcw-3 Water - - - X - — X X X X X X
fcw-4 Water - - - X - — X X X X X X
flcw-s Water - - - X - - X X X X X X
Jlcw-5+ Water - - - X — — X X X X X X
[lcw-6 Water — - - X - - X X X X X X
flcw-7 Water — — — X — - X X X X X X
flcw-8 Water — — - X — - X X X X X X
fICW-9 Water | - - - X - — X X X X X X

QC Samples - Blanks

Trip Blank Water X - — — - - - - — - - -
Trip Blank Water X - - - - - - - - - - -
Trip Blank Water X - - - —_ - - — - - - -
[Trip Blank Water X - — — - - - - - ~ - -
Trip Blank Water X — - - - - - - - - - —
Trip Blank Water X - - - - — — - - - - -
Trip Blank Water X - - - - - - - — — - -
Trip Blank Water X — - - — - - - - - — -
Trip Blank Water X — - - - - - - - - - -
Trip Blank Water X - - - - - - - - - - -
Notes:

Nitr-N Nitrate/Nitrite as N TEPH Total extractable petroleum hydrocarbons

PCB Polychlorinated biphenyls TOC Total organic carbon

Pest Pesticides TPPH  Total purgable petroleum hydrocarbons

QC Quality control VOC  Volatile organic compounds

sSvocC Semivolatile organic compounds X Analysis performed

DS Total dissolved solids -- Sample not analyzed for this parameter

* Duplicate groundwater samples - Note that the specific wells where duplicate samples are

collected will be selected in the field by the sampling team. The wells included in this table
are examples only.
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Title: General Equipment Decontamination

1.0 BACKGROUND

All non-disposable sampling equipment must be cleaned before and after each use at each

sampling location to obtain representative samples and to reduce the possibility of cross-contamination.

1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedure for

decontaminating general equipment in the field.
1.2 SCOPE

This SOP applies to decontaminating general non-disposable equipment. To prevent

contamination of samples, all sampling equipment must be thoroughly cleaned prior to each use.
1.3 DEFINITIONS
Alconox -- a nonphosphate soap.

1.4 REFERENCES

U.S. Environmental Protection Agency, 1986, RCRA Ground-Water Monitoring Technical
Enforcement Guidance Document, pages 106-107.

1.5 REQUIREMENTS AND RESOURCES

The equipment required to conduct the decontamination procedure is as follows:
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! Scrub brushes

! Large wash tubs or buckets
! Alconox

! Tap water

! Distilled water

! Plastic sheeting

! Aluminum foil

! Methanol or hexane

2.0 PROCEDURE
This procedure applies to decontaminating all drilling and non-disposable equipment.
2.1 DECONTAMINATING PERSONNEL EQUIPMENT

Personnel working in the field are required to follow specific procedures for decontamination
prior to leaving the work area so that contamination is not spread off-site or to clean areas. All used
disposable protective clothing, such as Tyvek coveralls, gloves, and booties, will be containerized for

later disposal. Decontamination water will be containerized in 55-gallon drums.
Personnel decontamination procedures will be as follows:

1) Wash neoprene boots (or neoprene boots with disposable booties) with Liquinox
or Alconox solution and rinse with clean water. Remove booties and retain
boots for subsequent reuse.

2) Wash outer gloves in Liquinox or Alconox solution and rinse in clean water.
Remove outer gloves and place into plastic bag for disposal.

3) Remove Tyvek or coveralls. Containerize Tyvek for disposal and place coveralls
in plastic bag for reuse.
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4) Remove air purifying respirator (APR), if used, and place the spent filters into a
plastic bag for disposal. Filters should be changed daily or sooner depending on
use and application. Place respirator into a separate plastic bag after cleaning

and disinfecting. '
5) Remove disposable gloves and place them in plastic bag for disposal.
6) Thoroughly wash hands and face in clean water and soap.

22 DECONTAMINATING DRILLING AND MONITORING WELL INSTALLATION
EQUIPMENT

All drilling equipment should be decontaminated at a designated location on-site before drilling

operations begin, between borings, and at completion of the project.

Monitoring well casing, screens, and fittings are assumed to be delivered to the site in a clean
condition. However, they should be steam cleaned on-site prior to placement downhole. The drilling

subcontractor will furnish the steam cleaner and water.

After cleaning the drilling equipment, field personnel should place the drilling equipment, well

casing and screens, and any other equipment that will go into the hole on clean polyethylene sheeting.

The drilling auger, bits, drill pipe, temporary casing, surface casing, and other equipment should
be decontaminated by the drilling subcontractor by hosing down with a steam cleaner until thoroughly
clean. Drill bits and tools that still exhibit particles of soil after the first washing should be scrubbed

with a wire brush and then rinsed again with a high-pressure steam rinse.

All wastewater from decontamination procedures should be containerized.
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2.3 DECONTAMINATING BOREHOLE SOIL SAMPLING EQUIPMENT
The soil sampling equipment should be decontaminated after each sample as follows:
1) Prior to sampling, scrub the split-barrel sampler and sampling tools in a bucket
using a stiff, long bristle brush and Liquinox or Alconox solution.

2) Steam clean the sampling equipment over the rinseate tub and allow to air dry.

3) Place cleaned equipment in a clean area on plastic sheeting and wrap with
aluminum foil.

4) Containerize all water and rinseate,

5) Decontaminate all pipe placed down the hole as described for drilling

equipment.
24 DECONTAMINATING WATER LEVEL MEASUREMENT EQUIPMENT

Field personnel should decontaminate the well sounder and interface probe before inserting and

after removing them from each well. The following decontamination procedures should be used:
1) Wipe the sounding cable with a disposable soap-impregnated cloth or paper
towel.
2) Rinse with deionized organic-free water.
25 GENERAL SAMPLING EQUIPMENT DECONTAMINATION

All non-disposable sampling equipment must be decontaminated using the following procedure:

1) Select an area removed from sampling locations that is both downwind and
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2)

3)

4)

5)

downgradient. Decontamination must not cause cross-contamination between sampling
points.

Maintain the same level of protection as was used for sampling.

To decontaminate a piece of equipment, use an alconox wash; a tap water wash; a
solvent (methanol or hexane) rinse, if applicable or dilute (0.1 N) nitric acid rinse, if
applicable; a distilled water rinse; and air drying. Use a solvent (methanol or hexane)
rinse for grossly contaminated equipment (for example, equipment that is not readily
cleaned by the alconox wash). The dilute nitric acid rinse may be used if metals are the
analyte of concern. '

Place cleaned equipment in a clean area on plastic sheeting and wrap with aluminum foil.

Containerize all water and rinsate.
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1.0 BACKGROUND

Exposure to airborne organic contaminants can present a significant threat to worker health
and safety. Thus, identification and quantification of these contaminants through air monitoring is
essential for reconnaissance activities. Reliable measurement of airborne contaminants is useful for
selecting personal protective equipment, delineating areas where protection is needed, assessing the

potential health effects of exposure and determining the need for specific medical monitoring.

1.1 PURPOSE

This SOP discusses the factors that are considered when conducting air monitoring.

1.2 SCOPE

Strategies for assessing airborne contamination and the instruments (Organic Vapor Analyzer
(OVA®) and the HNu® Photoionization Detector) will be discussed. 4

1.3  DEFINITIONS

Flame Ionization -- A process involving ionization of sample gas with a flame leading to a

quantifiable count of carbon atoms.

HNu® Photoionization 101, Trace Gas Analyzer -- A portable instrument used to detect,
measure, and provide a direct reading of the concentration of a variety of trace organic gases in many

industrial or plant-type atmospheres. The principle methods of detection is photoionization.

Ionization Potential -- The amount of energy needed to strip an electron from the orbit of its

resident molecules, expressed in electron volts (eV).
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Organic Vapor -- Airborne compounds composed of carbon, hydrogen, and other elements

with chain or ring structures.

Organic Vapor Analyzer (OVA®) -- A portable instrument used to detect, measure, and
provide a direct reading of the concentration of a variety of trace organic gases in many industrial or

plant-type atmospheres. The principle method of detection is flame ionization.

Photoionization -- A process invdlving the absorption of ultra-violet light by a gaseous

molecule leading to ionization.
1.4  REFERENCES

NIOSH/OSHA/USCG/EPA, 1985, Occupational Safety and Health Guidance Manual for Hazardous
Waste Site Activities, U.S. Government Printing Office, Washington, DC.

1.5 REQUIREMENTS AND RESOURCES
The equipment required to conduct direct reading air monitoring of airborne organic
compounds will be limited to the HNu® photoionization detector and the Foxboro organic vapor

analyzer (OVA). Other equipment is available to conduct similar monitoring. Calibration gas will

also be required.

2.0 PROCEDURES

2.1 DIRECT-READING INSTRUMENT CONSTRAINTS
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All direct-reading instruments have inherent constraints in their ability to detect gaseous
organic compounds. They usually detect and/or measure only specific classes of chemicals.
Generally, they are not designed to measure and/or detect airborne concentrations below 1 ppm.
Finally, many direct reading instruments that have been designed to detect one particular substance
also detect other substances (interference) and consequently may give false readings.

2.2 ACCURATE RECORDING AND INTERPRETATION

It is imperative that direct-reading airborne organic compound instrumentation be operated,
and their data interpreted by qualified individuals who are knowledgeable in the instruments operating
principles and limitations. At hazardous waste sites, where unknown and multiple contaminants are

frequently encountered, instrument readings should be interpreted conservatively.
The following are guidelines to facilitate accurate recording and interpretation.

Calibrate instructions according to the manufacturer's

instructions, before and after every use.

The instrument's readings have limited value where
contaminants are unknown. When recording readings of unknown
contaminants, report them as "X" instrument units or "positive response”

rather than specific concentrations (i.c., ppm).

Conduct additional monitoring at any location where a positive

response occurs.

A reading of zero should be reported as "non-detectable” (ND)
rather than viewed as clean. Quantities of chemicals may be present, but not

detectable by the instrument.
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The air monitoring survey should be repeated by other

detection devices.
2.3 HNu® PHOTOIONIZATION SYSTEM

2.3.1 Application

The HNu® photoionization detector can detect total concentrations of many organic and some
P y org

inorganic gases and vapors. Some identification of compounds is possible if more than one probe is

used.

2.3.2 Detection Method

The HNu® ionizes molecules using UV radiation. Ionization in this manner strips electrons

from the molecules that produce a current that is proportional to the number of ions.
2.3.3 Limitations
The HNu® does not:
1. detect methane

2. detect a compound if the probe used has a lower energy level than the

compound's ionization potential

3. respond accurately when there is a mixture of gases or vapors
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4. respond accurately in high humidity or very cold weather
5. respond accurately when there is interference with other current sources

2.3.4 Ease of Operation

The effective use of the HNu® requires that the operator understand the operating principles

and procedures, and be competent in calibration, reading, and interpreting the instrument.
2.3.5 General Care and Maintenance

The HNu® will need to be recharged or have its battery replaced. The lamp window (in
probe) must be cleaned regularly. The instrument and its accessories must also be regularly cleaned
and maintained.
2.3.6 Typical Operating Times

The HNu will run continuously for 10 hours on a charged battery; 5 hours with a strip chart

recorder.

2.4 FOXBORO ORGANIC VAPOR ANALYZER (OVA) SYSTEM

2.4.1 Application

In the survey mode, the OVA detects the total concentration of many organic gases and

vapors. In gas chromatography (GC) mode, the OVA identifies and measures specific compounds.

In the survey mode, all organic compounds are ionized and detected at the same time. In GC

mode, volatile species are separated.
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2.4.2 . Detection Method

Organic gases and vapors are ionized in a flame. A current is produced in proportion to the

number of carbon atoms present.
2.4.3 Limitations

The OVA does not detect inorganic gases and vapors, or some synthetics. Sensitivity depends

on the compounds.
The OVA should not be used at temperatures less than 40° F (40 C).
It is difficult to absolutely identify compounds with the OVA.

High concentrations of contaminants or oxygen-deficient atmospheres require system

modifications.

In the survey mode, readings can be only reported relative to the calibration standard used,
i.e., methane equivalents.
2.4.4 Ease of Operation

Use of the OVA requires experience to interpret data correctly, especially in the GC mode.

Specific identification requires calibration with the specific analyte of interest.

2.4.5 General Ease and Maintenance
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The OVA battery must be recharged or replaced, as needed.

The hydrogen fuel supply must be monitored during use to maintain an adequate supply.

OVA user should perform routine maintenance as described in its operation manual.

The OVA should be routinely checked for leaks.
2.4.6 Typical Operating Time

The OVA can typically run for 8 hours on a fully charged battery; 3 hours with a strip chart
recorder.

3.0 VARIABLES AFFECTING OUTDOOR AIR MONITORING

Complex, multisubstance environments such as those associated with hazardous waste sites
pose significant challenges to accurately and safely assess airborne contaminants. Several independent
and uncontrollable variables, most notably temperature and weather conditions, can affect airborne
concentrations. These factors must be considered when conducting air monitoring and interpreting

data. The following are environmental variables that must be considered.

3.1 TEMPERATURE
An increase in temperature increases the vapor pressure of most chemicals.

3.2 WINDSPEED
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An increase in windspeed can affect vapor concentration near a free-standing liquid surface.

Dust and particulate-bound contaminants are also affected.

33 RAINFALL

Water from rainfall can essentially cap or plug vapor emission routes from open or closed

containers, saturated soil, or lagoons, thereby reducing airborne emissions of certain substances.

34 MOISTURE

Dusts, including finely divided hazardous solids, are highly sensitive to moisture content.
This moisture content can vary significantly with respect to location and time and can also affect the

accuracy of many sampling results.
3.5 "~ VAPOR EMISSIONS

The physical displacement of saturated vapors can produce short-term, relatively high vapor
concentrations. Continuing evaporation and/or diffusion may produce long-term vapor concentrations

and may involve large areas.
3.6 WORK ACTIVITIES

Work activities often require the mechanical disturbance of contaminant materials, which may
change the concentration and composition of airborne contaminants, as well as contribute to airborne

emissions from gasoline or diesel engine emissions.
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1.0 BACKGROUND

Groundwater sampling may be required for a variety of reasons, such as examining
potable or industrial water suppiies, checking for and tracking contaminant plume movement in
the vicinity of a land disposal or spill site, RCRA compliance monitoring, or examining a site
where historical information is minimal or nonexistent, but where it is thought groundwater may

be contaminated.

Groundwater is usuaily sampied through an in-place well, either temporarily or
permanently installed. However, it can also be sampled anywhere groundwater is present, such as

a pit or a dug or drilled hole.

Occasionally, a well will not be in the preferred location 1o obtain the sample needed (for
example, to track a contaminant plume). In such a case, a temporary or permanent well will have
to be installed. An experienced and knowledgeable person, preferably a hydrogeologist, will need
to locate the well and supervise its installation so that the sampies ultimately collected will be

representative of the groundwater.
1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedure for
determining the quality of groundwater entering, leaving, or affected by site activities through
groundwater sampling. The samples are obtained by retrieving water from a well placed into the

underlying aquifer or aquifers art a site.
1.2 SCOPE

This SOP applies to all groundwater sampling activities conducted in the field.
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1.3 DEFINITIONS

Bailer -- A cylindrical sampling device with valves on either end used to extract water
from a well. Bailers are usually constructed of an inert material such as stainiess steel or
polytetrafiuoroethylene (Teflon). The bailer is lowered and raised by means of a cable that may

be cleaned and reused, or by disposabie rope.

Electrical Water Level Indicator -- An electrical device that has a light or sound alarm
connected to an open circuit used to determine the depth to fluid. The circuit is closed when the
probe intersects a conducting fluid. The wire used to raise and lower the probe is usually

graduated.

Immiscible Phase ~- Liquid phases that cannot be uniform!y mixed or blended with water,

Heavy immiscible phases sink; light immiscible phases float on water.

Interface Probe -- An electrical probe that determines the distance from the surface to

air/water, air/immiscible, or immiscible/water interfaces.

Purge Volume -- The volume of water that needs to be removed from the well to insure

that a sample representative of the groundwater is taken.
Riser Pipe -~ The length of well casing above the ground surface.
Total Well Depth -- The distance from the ground surface to the bottom of the well.

Water Level -- The leve! of water in a well. Measured as depth to water or as elevation of

water, refative to a reference mark or datum.
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1.4 REFERENCES

Korte, N. P. Kearl, WMW%
Water Samoies and for the Installation of Moniroring Wells: Second Edition, -

U.S. Department of Energy, Technical Measurements Center, Grand Junction Projects
Office, 1985.

US. EPA, "Procedures Manual for Ground Water Monitoring at Solid Waste Disposal Facilities,”
- EPA-530/SW-611, August 1977,

USS. EPA, "Sampling at Hazardous Materials Incidents,” EPA Hazardous Response Support
Division, Cincinnati, 1984.

US.G.S., 1984, ‘National Handbook of Recommended Methods for Water-Data Acquisition,
Reston, VA.

1.5 REQUIREMENTS AND RESOURCES

There are various options available to obtain groundwater samples. The procedures are
outlined in the following section. The equipment needed for these procedures inciudes:

L Organic vapor detector with a flame ionization detector (FID) or photoionization
detector (PID)

o Pipe wrench
N Electrical water level indicator or interface probe
] Steel tape with heavy weight

° Purging device (type needed depends on well depth, casing diameter, type of
sample desired - see sampling devices below)

e Sampling device (type needed depends upon depth to water and type of sample
desired)

- Teflon bailer

- Stainless steel bailer

- Teflon bladder pump

- Stainless steel submersible (nonoil-bearing) pump
- Existing dedicated equipment

- Peristaltic pump
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L Sampie containers

L] Wastewater containers with adequare volume
®  Logbook

®  Stopwatch

- Additional equipment is required to compiete measurement of field parameters (i.e., pH,
specific conductance, and temperature) of the groundwater at the well (refer to SOP No. 061).
2.0 PROCEDURE

Prior to sampling, a site-specific sampling plan will be developed. The plan will take into

consideration the site characteristics and will include:

] The specific repeatable well measurement techniques and reference points for
determining the depth to water and the depth to bottom of the well

° The specific method of purging and selection of purging equipment

° The specific analytical method for measurement of field parameters and the

selection of field analytical equipment

L The specific method of sample collection and selection of sampling equipment
° The order of sample bottie filling
® The sample chemical analytical parameters

2.1 APPROACHING THE WELL

In general, all wells should be assumed to pose 2 health and safety risk until field
measurements determine otherwise. Approach weils from the upwind side. Record well
appearance and general condition of the protective casing, surface seal, and surrounding area in

the logbook.
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Once at the well, the lead person should systematically use the organic valor detector to
survey the immediate area around the well (from the breathing zone to the top of the casing to the
ground). If elevated FID and PID mezer readings are encountesed, retreat to a safe area and
instruct the sampling team to put on the appropriate level of personal protective equipment (PPE).

Upon opening the well casing, the lead person should systematically survey inside the well
casing above the well casing in the breathing zone and the immediate area around the well. If
elevated FID or PID meter readings in the breathing zone are encountered, (see health and safety
plan for action levels) retreat and put on appropriate PPE. It is imporant to remember that action
levels are based on readings in the breathing zone. not within the well casing. Representative

organic vapor detector readings will be recorded in the logbook.
2.2  ESTABLISHING A SAMPLE PREPARATION AREA

The sample preparation area is generally located upwind or to either side of the well. If
elevated readings are encountered using an organic vapor detector, this area should be taped off
and the sample preparation area should be located upwind where ambient readings are found.

23 PRELIMINARY WELL MEASUREMENTS

Several preliminary well measurements should be made prior to initiating sampling of the
well. These include determining water ievel and total well depth measurements, determining the
presence of immiscible phases, and calculating purge volumes. All preliminary measurements will

be recorded in the logbook as they are determined.
2.3.1 Water Level and Total Well Depth Measurements

PRC typically uses an electric water-level indicator for water level measurements. This
device sounds an alarm or illuminates a light when the measuring probe touches the water surface,
thus closing an electrical circuit. The electric cable supporting the farobe is usually graduated in
feet and can be read at the well site directly. The remaining fraction is measured with a steel tape
graduated to 0.0] foot. The distance between the static water level and the marked or notched
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location at the top of the riser pipe is measured. The height of the riser pipe above ground
surface, as obtained from well location survey data, is then subtracted from the toral reading to
give the depth to static water. To improve the accuracy of the feadings, each measurement
shouid be for a series of three readings, and the vaiues averaged. This helps to eliminate any
errors from kinks or bends in the wires, which may change the length when the device is pulled

up and let down.

The total well depth can be measured by using a steel tape with a heavy weight atrached to
the end. The tape is lowered into the well until resistance is met, indicating that the weight has
reached the bottom of the well. The total well depth is then read directly from the steef tape to
the 0.01 foot fraction. The distance between the bottom of the well and the marked or notched
location on the riser pipe is measured. The height of the riser pipe above the ground surface, as
obtained from well survey data, is then subtracted from the total reading to give the depth to the
bottom of the well. To improve the accuracy of the readings, the weighted steel tape should be
used to make a series of three readings, and the readings averaged.

2.3.2 Determining If Immiscible Phases Are Present

If immiscible phases (organic floaters or sinkers) are present, the following measurement
activities should be undertaken. Organic liquids are measured by lowering an interface probe
slowly to the surface of the liquid in the well. When the audible alarm sounds, record the depth.
If the alarm is continuous, a floating immiscible layer has been detected. To determine the
thickness of this layer, continue lowering the probe until the alarm changes to an oscillating
signal. The oscillating signal indicates that the probe has detected an aqueous layer. Record this
depth as the depth to water and determine the thickness and the volume of the immiscible layer.

Continue lowering the probe into the well to determine if immiscible dense phases
(sinkers) are present. If the alarm signal changes from oscillating to a continuous sound, 2 heavier

immiscible layer has been detected; record this depth.

Continue lowering the probe to the bottom of the well and record the total depth.
Separate total depth measurements with a steel tape are not necessary when using an interface
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probe. Calculate and record the sinker-phase volume and total water volume in the well. A charr .
is provided in Table 1 to assist in these calculations. If immiscible phases are present,
immediately refer to Sections 2.5.1 or 2.5.2 of this SOP.

233 . Determination of Purging Volume

.If the presence of floaters or sinkers does not need to be determined. determine the depth
to water and the total depth of the well as described in Section 2.3.1. Once these measurements
have been made and recorded, use Table 1 to calculate the toral volume of water in the well.
Multiply this volume by the purging factor to determine purging volume. The minimum purging
factor is three casing volumes but may be superseded by site-specific program requirements,
individual well yield characteristics or stabilization of field parameters measured during purging.
Field parameters (i.e., pH. specific conductance, and temperature) should be measured in
accordance with SOP No. 061 prior to purging and after each well volume. All field parameter

data are recorded in the field logbook.

In Table 1, the voiume of water in a 1-foot section of a 2-inch-diameter weil is 0.16
gallon. This chart can easily be used for any water depth by muitiplying all the values in Table 1

by the L value (depth, in feet, of waxe} in the well),
2.4 PURGING THE WELL

Currently, PRC standards allow for six options for purging wells:

1) Teflon baiiers
2) Stainless steel bailers
3) Teflon bladder pumps

4) Stainless steel submersible (nonoil-bearing) pumps
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TABLE 1
LIQUID YOLUME IN A 1-FOOT SECTION OF WELL CASING

Well Casing Inside Diameter (D) Volume of Liquid in 1-Foot well Section
(inches) (gallons)
V = 0.0408 (D%

1 0.041

15 0.092

2 0.163

‘ 0.367

4 0.653

The volume of water in the well is based on the formula:

=z x D?
V= x L
4

where:
D = the inside diameter of the well in inches
L = the depth in feet of the water in the well
V = the volume of water in the well in cubic feet



PRC Eavironmental Managemens, Inc. . B SOP No. 010

Standard Operating Procedure._ .- - . = . . ) ' Page 9 of 14
. Revision No.: 3
Date of Original Issue: 03/31/91 - Revision Date: 01/31/93

Title: Groundwater Sampling

3) Existing dedicated equipment (use of these devices must be approved by on-
site client representatives)

6) Peristaltic pumps (these devices are for use iq shallow wells oniy and must
be approved by the on-site client representative)

As pievionsly stated, the established minimum purging volume is three casing volumes.
The exception to this standard is in the case of low-yield wells. When purging low-yield welis,
purge the well once to dryness. Saniples should be'callected as soon as the well recovers. When
the time required for full recovery exceeds 3 hours, sampies should be collected as soon as

sufficient volume is available.

The well should be purged until the measured field parameters have been stabilized. If any field
parameter has not stabilized, additional purging should be performed. To be considered stable,
field parameters should change by no more than the tolerance ievels listed on Table 2 between

_ each well volume purged.

TABLE 2
FIELD MEASUREMENT TOLERANCE LEVELS

Field Parameter Tolerance Level
pH 0.1 pH units
Specific Conductance 10% RPD
Temperature 1°C

RPD Relative percent difference
C Degrees Celsius

At no time should the purging rate be high enough to cause the groundwater to cascade

back into the well, resulting in excessive aeration and potential stripping of volatile constituents.
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The actual volume of purged water can be measured using several acceptable methods:

® When bailers are used, the actual volume of each bailer's contents can be measured
using a calibrated bucket. ~ '

® . If a pump is used for purging, the pump rate can be determined by gsing a bucket,
stopwatch, and the duration of pumping until the necessary volume is purged.

2.5 SAMPLE COLLECTION

»

The technique used to withdraw a groundwater sample from a2 well should be selected
based on the parameters for which the sampie will be analyzed. To ensure that the groundwater
samples are representative, it is important to avoid physically altering or chemically contaminating
the sample during collection, withdrawal, or containerization. If the samples are to be anatyzed
for volatile organic compounds, it is critical that air does not become entrained in the water

column.

Acceptable sampling devices for all parameters include double check valve stainless steel or
Teflon bailers, bladder pumps, low~flow positive displacement pumps, or for shallow wells
peristaitic pumps. Additional fieid measurements should be performed at the time of samplihg.
Refer to SOP No. 061.

In some cases, it may become necessary to use dedicated equipment already in the well to
collect samples. This is particularly true of high volume, deep wells (>150 feet) where bladder
pumps are ineffective, and bailing is impractical. If existing equipment must be used, determine
the make and rﬁodel of the pump, and obtain information on component construction materials
from the manufacturer or facility representatives. If an existing pump is to be used for sampling,
make sure the flow volume can be reduced so that a reliable volatile organics analysis (VOA)

sample can be taken. Record which specific port, tap, or valve sample is collected from.
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General sampling procedures inciude the f ollowing:

® Clean sampiing equipment should not be placed directly on the ground. Use a
plastic drop cloth or feed line from clean reels. Never place contaminated lines
back on reeis,
° ~ Check the operation of the bailer check valve assemblies to confirm free operation. -
° If the bailer cable is to be decontaminated and reused, it must be made of Teflon-

coated stainless steel.

® . Lower sampling equipment slowly into the weil to avoid degassing the water and
damaging the equipment.

] Pump flow rates should be adjusted to eliminate intermi_ttent or pulsed flow. The
settings shouid be determined during the purging operations.

o A separate sample volume should be collected to measure field parameters.
Samples should be collected and containerized in the order of the parameters’

volatilization sensitivity. Table 3 lists the preferred coliection order for some
common groundwater parameters.

TABLE 3
ORDER OF PREFERRED SAMPLE COLLECTION

Volatile organics (VOA)
Purgeable organic halogens (POX)
Total organic halogens (TOX)
Cyanide

Extractable organics

Purgeable organic carbon (POC)
Total metals

Dissoived metals

. Total organic carbon (TOC)

10 Phenols

11. Sulfate and chloride

12. Nitrate and ammonia

13. Radionuciides

00N AN
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Intermediate containers should never be used to prepare YOA samples and should be
avoided for all parameters in general. All VOA containers should be filled at a singie sampling

point or from a single bailer volume.
2.5.1 Collection of Light Immiscible Floaters

. The approach used when collecting floaters is dependent on the depth to the floating layer
and the thickness of that layer. If the thickness of the floater is 2 feet or greater, a bottom-filling
valve bailer shouid be used. Slowly lower the bailer until contact is made with the floater surface,
and lower the bailer to a depth less than that of the floater/water interface depth as determined by

preliminary measurements with the interface probe.

When the thickness of the floating layer is less than 2 feet and the depth to the surface of
the floating layer is less than 15 feet, a peristaitic puuip can be used to extract a sample.

When the thickness of the floating layer, however, is less than 2 feet and the depth to the
surface of the floating layer is beyond the effective "lift" of a peristaltic pump (greater than 25
feet), a bailer can be modified to allow filling from the top only (an acceptable alternative is to
use a top-loading Teflon or stainless stee! bailer). Disassemble the bailer's bottom check valve and
insert a piece of 2-inch-diameter Teflon sheet between the ball and ball seat. This will seal off
the bottom vaive. Remove the ball from the top check valve, thus allowing the sampie to enter
from the top. To overcome buoyancy when the bailer is lowered into the floater, place a length of
one-inch stainless steel pipe on the retrieval line above the bai_ler (this pipe may have to be
notched to allow sample entry if the pipe remains within the top of the bailer). Or, as an
alternative, use a top-loading stainless steel bailer. Lower the device, carefully measuring the
depth to the surface of the floating layer, until the top of the bailer is level with the top of the
floating layer. Lower the bailer an additional one~half thickness of the floating layer and collect

sample. This technique is the most effective method of collection if the floating layer is of only a

few inches thick.
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2.5.2 Collection of Heavy Immiscible Sinkers

The best method for collection of sinkers is use of a double check valve bailer. The key 10
collection is slow, controlled, lowering and raising of the bailer to and from the bottom of the
well. Collection methods are equivalent to those described in Section 2.5.]1 above. Note that both

floaters and sinkers must be collected prior to any purging activities.
2.5.3 Collection of Volatile Organics Samples

~ This section discusses the collection of VOASs using either a bailer or bladder pump in
detail. Other pumps (such as positive displacement of peristaltic) can be used. Critical to the
collection of representative samples for volatile organics analysis are ensuring that no air has
become entrained in the water column, low pump flow rates (less than 100 milliliter (mL) per

minute, if possible), and avoiding flow surges.
2.5.3.1 Collection with Bailers

VOAs should be collected from the first bailer removed from the well after purging. The
most effective means requires two people. One person should retrieve the bailer from the well and
pour its contents into the appropriate number of 40-mL VOA vials held by the second person.
Cap the vial and invert. If a bubble exists, discard and repeat. Do not reopen the vial and add
additional sample. The sample is transferred from the bailer to the container in a manner that will

limit the amount of agitation in order to reduce the loss of volatile organics from the sample.

Always fill VOA vials from a single bailer volume. If the bailer is refilled. samples are not

duplicates or splits.
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2.5.3.2 Collection with a Bladder Pump (Well Wizard)

To successfully perform VOA sampling with a Well Wizard bladder pump, the following
steps must be completed:

1) Eollowing manufacturer’s directions, activate the Wel] Wizard pump. Full water

flow from the discharge tubing will begin after 5 to 15 pumping cycles. These
initial pumping cycles are required to purge air from the pump and discharge
tubing. The discharge and recharge settings must be manually set and adjusted to
pump at optimum flow rates. To activate the bladder, it is best to set the initial

cycle at long discharge and recharge rates.

2) Reduce water flow rate for VOA sampie collection. To reduce the water flow rate,

turn the throttle control valve (located on the left side of the Well Wizard pump

control pane!) counterclockwise.

3) Collect VOA sampie from discharge tubing. VOA vials must be placed beneath the

discharge tubing while avoiding direct contact between the vials and the tubing.
Never place tubing past the mouth of the VOA vial. The pump throttle control
must be turned as necessary to maintain a trickle of water in order to obtain a

meniscus in the vial.

4) Continue with non-VOA sampling. Increase pump flow rate by turning the

throttle control knob clockwise.
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1.0 BACKGROUND

Temperature readings are used in the calculation of various forms of alkalinity, in studies of
saturation and stability with respect to calcium carbonate, in the calculation of salinity, and in general
laboratory operations. ’ ;

1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedures for

measuring water temperature in the field.
1.2 SCOPE

This SOP applies to measuring the temperature of surface and ground water while in th<;. field.
1.3 DEFINITIONS

‘National Institute of Standards and Technology Certified Thermometer--a thermometer that

carries certification of its temperature reading precision.
1.4 REFERENCES

U.S. Environmental Protection Agency. RCRA Ground-Water Monitoring Technical
Enforcement Guidance Document, September 1986.

1.5 REQUIREMENTS AND RESOURCES

The following equipment may be required for field measurement of water temperature:
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e Mercury-filled thermometer with metal case

e Eleétronic thermistor with accuracy to 0.1=C

e National Institute of Standards Technology Certified Thermometer (for periodic
calibration)
Container

Decontamination materials
Field logbook

NN D

2.0 PROCEDURES

Under normal conditions, temperature measurements may be made with any reliable, glass,
mercury-filled celsius thermometer. At a minimum, the thermometer should have a scale marked for
every 0.1 or 0.2®C, with markings etched on the capillary glass. The thermometer should have a
minimal thermal capacity to permit rapid equilibration. The thermometer should be calibrated
periodically against a precision thermometer certified by the National Institute of Standards and
Technology. A certified thermometer is located in PRC Environmental Management, Inc.'s (PRC's)

Chicago office. For field operations, use a thermometer that has metal case to prevent breakage.

Alternatively, temperature measurements may be made with a digital electronic thermistor,
reading to 0.1=C. Maintain the thermistor as described in its operation and maintenance manual. In
particular, always check the battery before each use. If an extremely long probe is required, follow

the manufacturer's directions to insure that unbalanced resistance does not distort readings.

Temperature measurements should be taken at the source. If it is not possible to measure the
temperature at the source, use an intermediate container. When an intermediate container is used, fill
the container with sample and allow the container temperature to equilibrate with that of the sample
source. Dispose of the sample and draw a new sample. Transfer the sample to the equilibrated

container and measure its temperature.
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Make readings with the thermometer or probe immersed in water long enough to permit
complete equilibration. Depending on the type of thermometer, immerse to mark or immerse totally.

Report results to the nearest 0.1 or 1.0C, depending on the testing specifications.

Record measurements in the field logbook or on a specially designated form surface field sheet

or as specified in the work plan.
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1.0 BACKGROUND

Determining pH is critical for predicting and interpreting the reactions and migration of
dissolved chemical constituents in ground or surface water. The pH of ground or surface water must

be determined when a sample is collected in the field.

1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedures for

measuring the pH of water samples in the field.

1.2 SCOPE

This SOP applies to the use of pH meters in the field.

1.3 DEFINITIONS

pH Electrode -- An electrode that measures the hydrogen ion potential of a solution by
comparing it to a standard solution with a known hydrogen ion potential. A thin glass membrane
functions as a cation exchange surface. When the electric potential of the interior of the glass
membrane is compared to the electric potential of a standard solution kept isolated from the
environment, a quantitative determination of the change in the internal solution's electric potential,

induced by the external solution, can be made.

Nernst Potential -- Nernst Potential is observed when the glass membrane separates the

external solution from the internal solution. This is expressed in the following equation:
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RT [H*im]
E = +
F In [H" ]
where E = Voltage
R = Gas constant
T = Absolute temperature
F = Faraday constant
[H*in] = Concentration of hydrogen ion (internal)

[H*«] = Concentration of hydrogen ion (external)

Because [H*in] is constant, the changes in Nernst Potential are due to the changes in the

external solution.

Buffer Solution -- A buffer solution is capable of maintaining the relative concentrations of
acids and bases by neutralizing, within limits, added acids or bases. It has a known pH for a specific

temperature range.
1.4 REFERENCES
None.
1.5 REQUIREMENTS AND RESOURCES

The pH meters used in remedial action programs should have temperature and slope

adjustments amia repeaubitity of 3<0.01 standard pH unit. Meters used for pH field measurement
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should be of rugged construction. A foam-lined carrying case is convenient both for transport and for
use as a work table. Battery-operated meters with easily replaceable or rechargeable batteries are
required. Also, a spare pH electrode should be available in the field. Both the spare and working

electrodes should be immersed in a pH 4 or pH 7 buffer solution when not in use.

The following are recommended for field measurement of pH: .
rd pH meter with repeatability of 3<0.01 standard pH unit

rd Buffer solutions of pH 4, 7, and 10

rd Combination pH electrode

rd Reference electrode filling solution

r'd Electrode holder

Vg Thermometer

rd Deionized water and wash bottle

rd Disposable beakers

2.0 PROCEDURES
Meter calibration and field measurement procedures are outlined in the following subsections.

2.1 CALIBRATION

Commercially prepared buffer solutions should be used for calibration. Solutions traceable to
the National Bureau of Standards can be purchased inexpensively from any major laboratory supply
house. These solutions are certified with an accuracy of 2<0.01 pH unit at a specific temperature,
usually 25 C. Theoretically, buffer solutions are stable indefinitely. However, they are susceptible

to contamination, and old, partially full bottles should be replaced.

Because various terms are used to describe the pH meter calibration process, providing a
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detailed set of instructions for each type of instrument is not practical. Always refer to those
instructions when using the instrument. The user must be familiar with the manufacturer's instructions

for a particular instrument. The following general procedure should be used to calibrate any pH

meter:

b Calibrate the meter with two buffer solutions to determine if the electrodes are in
working order. The slope cannot be adjusted with a one-point calibration.

2) To calibrate the meter, use one buffer solution with a pH greater and one buffer
solution with a pH less than the anticipated pH of the sample. For example, for an
anticipated pH of 6, calibrate with pH 4 and pH 7 buffers; for an anticipated pH of 8,
calibrate with pH 7 and pH 10 buffers.

3) Ensure that the buffers are at the same temperature as the sample. Pour aliquots into
small containers; never put the electrode into the buffer storage bottles.

4) Adjust the instrument to read the pH 7 buffer accurately. Adjust the temperature
compensator according to the manufacturer’s instructions. Be sure to rinse the probe
with deionized water after taking the calibration measurement.

S) Adjust the instrument to read the second buffer. Adjust the slope to obtain the correct
reading. If the slope deviates greatly from its theoretical value, check for a defective
electrode or contaminated buffer solution.

6) The meter must be calibrated before the start of work each day. Check calibration
periodically and recalibrate if necessary.

2.2 FIELD MEASUREMENT

Do not filter field samples prior to analysis. To minimize the release of gas from a sample,

use a submersible pump or bladder pump to obtain ground-water samples.

Procedure

The following procedure should be used for field measurement of pH:
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1) Calibrate the instrument according to the manufacturer's instructions. Set the
temperature compensation according to procedures provided in Section 2.1.

2) Collect sqample in a pre-rinsed jar or beaker or a flow-through cell.

3) Measure the temperature of the sample to the nearest 1.0~~C.

4) Set the tempefature compensation to the temperature of the sample.

5) Rinse the eléctrode with deionized water.

6) Immerse the electrode in the solution. Record the value. If the sample is being

pumped through a closed container, wait for the temperature and pH to stabilize. Stop
sample flow to prevent the streaming potential. Record the pH.

7 Record measurements in log book or forms as specified in the work plan.
3.0 POTENTIAL PROBLEMS

Temperature, atmospheric contamination, and ionic strength are factors that may affect pH

measurements. Color, turbidity, and colloids will not affect pH measurements.

Temperature: The temperature compensation on a pH meter only permits adjustments of the
electrode slope. It does not compensate for changes in the potential of the reference electrode, the
asymmetry potential of the glass electrode, or the liquid junction potential. Nor does it compensate
for changes in pH because of temperature. Table 1 demonstrates the effect of temperature on pH.
The temperatures of the buffer and the unknown liquid must be recorded at the time of measurement.

Idéally, their temperatures will be within 2=C of each other.
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TABLE 1

pH OF BUFFER SOLUTIONS AS A FUNCTION OF TEMPERATURE

Temperature (<~C) Buffer Values

Standard 4.0 1.0 10.0

0 4.01 7.13 10.34

3.99 '7.10 10.26

10 4.00 7.07 10.19

15 3.99 7.05 10.12

20 4.00 7.02 10.06

25 4.00 7.00 10.00

30 4.01 6.99 9.94

Atmospheric Contamination: Atmospheric contamination can be a significant problem in
ground-water sampling. Dissolved oxygen and carbon dioxide can be evolved or dissolved when the
sample is exposed to air, and a considerable change in pH may result. For best results, a ground-
water sample is pumped through a closed container in which pH and temperature probes are
immersed. The measurements are not recorded until both temperature and pH have stabilized. The
sampling pump should be stopped before recording the data because a streaming potential results with

flowing sample.

Ionic Strength: Because of errors due to ionic strength, which are not worth correcting in the
field, pH measurement should be accompanied by measurement of specific conductance. pH is a
measure of hydrogen ion activity. Normally, the ground-water sample is assumed to be an ideal
solution in which other ions do not affect hydrogen ion activity. However, if the ionic strength is too
high, this assumption does not hold true. Some remedial action investigations include sampling of
waste ponds or other highly contaminated water. Because buffer solutions used in the field are not

made with a similar concentration of dissolved ions, pH measurement of highly contaminated water
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will be inaccurate. Similarly, pH measurement of a sample with very low ionic strength will be
inaccurate because the resistance of the sample approaches that of the glass electrode. For best
results, samples with very low ionic strength should be stirred for a few seconds before taking a
reading. Even then, several minutes may be required for the reading to stabilize. High sodium
concentration and alkalinity may also produce errors in pH measurement. For a pH greater than 9 and
a sodium concentration greater than 10 moles per liter, a special electrode is needed. It can be
purchased from any of the principal electrode manufacturers. Similarly, pH values less than 1 or
greater than 9 will have greater uncertainty associated with them because the electrode response is

non-Nernstrain at these levels.
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1.0 BACKGROUND

Specific conductance is a widely used parameter for evaluating groundwater and surface water quality.
It is a simple indicator of change within a system and provides useful information to laboratory

personnel performing other measurements on a water sample.

1.1 PURPOSE

Specific conductance should be determined at the time the sample is collected. This standard
operating procedure (SOP) establishes the requirements and procedures for measuring specific

conductance in groundwater or surface water while in the field.

1.2 SCOPE

This SOP applies to the use of specific conductance meters in the field.
1.3 DEFINITIONS

Specific Conductance: Specific conductance is the reciprocal of electrical resistivity. The values of
electrical resistivity and specific conductance depend on the number of ions in a solution. Pure water
has 100 percent resistivity and no specific conductance. As ions are added to a solution, resistivity

drops and specific conductance increases.
1.4 : REFERENCES
U.S. Environmental Protection Agency. November 1986. "Test Methods for Evaluating Solid

Waste, Volume 1C: Laboratory Manual Physical/Chemical Methods, SW-846."

American Society for Testing and Materials Annual Book of Standards. "Standard Test Methods for
Electrical Conductivity and Resistivity of Water, Method D-1125."

U.S. Geological Survey. 1977. (National Handbook of Recommended Methods for Water Data
Acquisition).
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1.5 REQUIREMENTS AND RESOURCES

Specific conductance meters should measure temperature, have a temperature compensator, and read
directly in micromhos per centimeter (umhos/cm), corrected to 25 °C. For field measurements, a
probe-type unit is preferred over a pipet-type unit. Specific conductance meters should have a foam- °
lined carrying case and should be battery-operated with easily rechargeable or replaceable batteries.

A relative accuracy of plus or minus 3 percent is adequate.

The following are required for calibrating a specific conductance meter and for the field measurement

of specific conductance:

° A probe-type specific conductance meter meeting the requirements given above
® Deionized water and wash bottie
L Disposable beakers

® Reagent-grade potassium chioride (KCI) or a commercially-prepared standard 0.01
mole (M) per liter KC! solution

] Sampling containers

] Sampling equipment

L One-liter mixing container

® A thermometer calibrated according to SOP No. 011, "Field Measurement of Water
' Temperature”

o Logbook

e
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2.0 PROCEDURES
Meter calibration and field measurement procedures are outlined in the following subsections.

2.1 METER CALIBRATION

Reagent-grade KClI is the universal standard for calibrating specific conductance equipment. The
electrodes are calibrated by reading the specific conductance of standard KCI solutions. A

concentration of 0.01 M KCI should be used because its specific conductance is closest to that of most

natural samples.

The measuring circuit of the specific conductance meter is calibrated either by the manufacturer or

with a calibrating resistor. The manufacturer’s instructions for the particular instrument should be

followed for calibration.

Individual manufacturers may use slightly different terminology, but the following general procedure

will always apply:

1. Prepare a 0.01 M KCl solution by dissolving 0.745 gram of pure, dry KCl in 1 liter of
deionized water. The base conductivity for the prepared solution is 1,408.1 pmhos/cm at
25 °C; if the deionized water has any conductance, it must be corrected to 25 °C and added
" to the value of the solution. Alternatively, commercially prepared solutions can be used.

2. Measure the temperatures of the 0.01 M KCl solution and the deionized water used for the
dilution. They should be at the same temperature.

3. Using Table 1, determine the expected specific conductance of the 0.01M KCl solution at the
temperature measured.

4, Measure the specific conductance of the 0.01M KClI solution and of the deionized water.
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TABLE 1

RELATIONSHIP OF TEMPERATURE AND SPECIFIC CONDUCTANCE
FOR 0.01 M POTASSIUM CHLORIDE

Expected
Temperature Specific Conductance
(*C). of 0.01 M KCI Solution
(umhos/cm).
TP 1,141.5
16 . .o i e e e 1,167.5
1,193.6
18 . e 1,219.9
1,246.4
| 1,273.0
P 1,299.7
7 1,326.6
K 1,353.6
24 e i e 1,380.8
S 1,408.1
7 1,436.5
2 1,463.2
28 . i e 1,490.9
29 . e e 1,518.7
30. ... 1,546.7
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5. Use the following équation to check the cell constant specified by the manufacturer:

K = C, + G

10° x C,
where
K = the cell constant
. C, = the specific conductance of the deionized water
C, = the specific conductance of the 0.01 M KCI solution
C, = is the expected specific conductance from the Table 1

6. A measured cell constant different from that specified by the manufacturer generally indicates
that the electrodes are dirty. If this is the case, clean and replatinize the electrodes according
to instructions found in the manufacturer’s manual or in the American Society for Testing and

Materials Method D-1125, Section 8.3

7. After verifying that the cell constant is acceptable, measure the specific conductance of
samples according to the procedure given in Section 2.2.

2.2 FIELD MEASUREMENT

Do not filter samples before analysis. To minimize gas releases from groundwater samples, 2

submersible pump or bladder pump should be used to obtain samples.

The following procedure should be used for field measurement of specific conductance:

L. Calibrate the instrument and check the cell constant according to the manufacturer’s
instructions and the procedure provided in Section 2.1.

2. Collect the sample in a prerinsed jar or beaker or a flow-through cell.

3. Rinse the specific conductance meter probe with deionized water.

4. Using a thermometer or the specific conductance meter itself, measure and record the

temperature of the sample in degress Centigrade. Follow the guidelines in SOP No. 011,
"Field Measurement of Water Temperature. "
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S. Immerse the specific conductance meter probe in the sample. Record the reading in
pmhos/cm.
6. Record measurements in the logbook or as specified in the project work plan.

3.0 POTENTIAL PROBLEMS

Principal problem areas for specific conductance measurement are the temperature effeét,
determination of the cell constant, and allowance for very high ionic strengths. A change in
temperature of 10 °C can cause a 20 percent change in the measured specific conductance. Reported
data should note whether temperature correction has been applied. Some instruments perform
temperature correction automatically, but this, too, should be noted in reported data. To ensure

uniformity of readings, all data should be corrected to 25 °C.

Field personnel must be aware that a signiﬁcant change in the cell constant indicates that the
electrodes require cleaning or replatinizing. The constant should be checked at each calibration, as

described in Section 2.1,

Specific conductance varies directly with ion concentrations up to a specific conductance of about
5,000 umhos/cm (National Handbook of Recommended Methods for Waser Data Acquisition 1977).
Samples collected at most sites seldom have a specific conductance greater than 5,000 gmhos/cm.
Readings above this level should not be considered accurate. However, such readings can still

provide useful information about the relative levels of conductance and should still be noted.
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1.0 BACKGROUND

In any sampling and analytical program, the integrity of a sample must be documented from
its point of collection to its final disposition. The documentation of the possession and handling of
samples is referred to as "chain of custody.” The components of this chain, such as sample custody
seals, traffic reports, field logbooks, chain-bf-custody records, and sample identification tags, and the

procedures for their use are described below.
1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedures for
sample custody. It has been prepared in accordance with the U.S. Environmental Protection Agency
(EPA)/National Enforcement Investigation Center (NEIC) User's Guide to the EPA Contract
Laboratory Program (CLP). Sample custody and documentation procedures described in this SOP

should be followed throughout a_ll sample collection activities unless the procedures are revised by

EPA. All revisions must be documented in the field logbook.

12 SCOPE

This SOP applies to sample custody and the activities associated with it.
13 DEFINITIONS

None.
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1.4 REFERENCES

U.S. Environmental Protection Agency, 1988, User’s Guide to the EPA Contract Laboratory
Program. EPA Office of Emergency and Remedial Response, Washington, D.C.

1.5 REQUIREMENTS AND RESOURCES

Numerous sample identification documents are used to control sample disposition and to
maintain a chain-of-custody record for all samples collected. These documents include sample
container labels, identification tags, custody seals, chain-of-custody records, and traffic report forms.

2.0 PROCEDURES

The following subsections present detailed instructions for completing chain-of-custody

documents, including sample container labels, sample identification tags, custody seals, chain-of-

custody records, and traffic reports.
2.1 SAMPLE CONTAINER LABELS

The sample container label is an adhesive label with designated areas to indicate the station
location, date and time of sample collection, analysis requested, and preservative added. Before
placing the sample material in the appropriate container, the sampler should complete the label with

waterproof ink and affix the label to the container. When necessary, the sample label should be

protected from water and solvents with clear tape.
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2.2 SAMPLE IDENTIFICATION TAGS

Sample identification tags (Figures 1 and 1A) provided by EPA are used to maintain control
of laboratory samples. The PRC field team leader should distribute the tags to field team members.
The EPA serial numbers should be recorded in the field notebook. Sample tags should be attached to
all sample containers used. Unused tags should be returned to the field team leader. Each tag should

be completed as follows:
L Spéce No. 1 should be completed with the case number provided by the CLP
laboatory.
. Space No. 2 should be completed with the appropriate sample location number.

® Spaces No. 3A and 3B should be completed with the time and date of sample
collection, respectively.

° Space No. 4 should designate whether the sample is grab or composite.

L Space No. S should be completed with the sampling location.
. Space No. 6 should contain the signature(s) of the sampler(s).
L Space No. 7 should designate whether a preservative has been added to the sample. If

a preservative has been added to the sample, the name of the preservative should be
written in the space marked "Remarks.”

° Space No. 8 should designate all appropriate analyses to be performed by the
laboratory.

L The remarks section should include the traffic report sample number and bottle lot
number.
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23 CUSTODY SEALS

A custody seal is an adhesive label. The custody seal is part of the chain-of-custody process
and is used to prevent tampering with samples after they have been packed for shipping. When
samples are shipped to an EPA regional CLP laboratory, they must be placed in containers sealed
with EPA custody seals. ‘Custody seals differ among EPA regions; three examples are shown on
Figure 2. Some custody seals are serially numbered; others are unnumbered and only provide
evidence that the sample has not been tampered with. Two seals must be signed and placed on each
shipping container or cooler: one at the front and one at the back as shown on Figure 3. Clear tape

should be placed over the seals to help ensure that they are not accidentally broken during shipment.

24 CHAIN-OF-CUSTODY RECORDS

All sample shipments should be accompanied by a chain-of-custody record (see Figures 4 and
4A) that identifies their contents. The original record should accompany the shipment, and the yellow
copy should be given to the PRC field team leader. Because field sample data may be the object of
litigation, the custody of the samples must be documented from collection through laboratory analysis.
A chain-of-custody record accompanies the samples to identify each transfer of custody. Individuals
relinquishing and receiving samples should sign, date, and note the time of transfer on the record.
This record should be used to document sample custody transfer from the sampler to another PRC
team member, to a shipper, or to the regional or CLP laboratory. All field sampling personnel
should sign the form as field samplers. The. first individual to relinquish custody must sign the chain-

of-custody record as a field sampler.
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FIGURE 4A
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Samples should be packaged properly for shipment (as detailed in SOP No. 019) and should
be dispatched to the appropriate laboratory for analysis. A separate chain-of-custody record should

accompany each shipment.

Whenever samples are split with another party, it should be noted in the remarks section of

the chain-of-custody record.
The procedure for completing the chain-of-custody record is as follows:

L. Space 1 should list the case number provided by the laboratory.

2. Space 2 should list the initials of the site name.

3. Space3 should contain the signature(s) of the sampler(s).

4, Column 4 should list the sampling location number for each sample shipped.

S. Columns SA and 5B ‘should list the date and time each sample was taken.

6. Columns 6A and 6B should indicate whether each sample shipped was a composite or
grab sample.

7. Column 7 should list the sampling location for each sample.

8. Column 8 should list the total number of sample containers for each sample shipped.

9. Columns 9A through 9F should indicate the type of sample shipped.

10.  Column 10 should list the traffic report sample number and the sample identification
tag number for each sample container shipped.

11. Space 11 should contain the signature of the sample collector.

12.  Spaces 12A and 12B should list the date and time the samples were relinquished by
the sample collector.
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13.  Space 13 should list the carrier’s name and the airbill number.
14.  The sample cooler should be properly packed for shipping.

15.  The completed original, white copy of the chain-of-custody record, should be shipped
inside the cooler, as detailed in SOP No. 019. The yellow copy should be retained by
the PRC field team leader and should be placed in the project file.

If sent by mail, the package should be registered and a return receipt should be requested. If
sent by common c;arrier, a bill of lading should be used. Air freight shipments should be sent collect.
Freight bills, postal service receipts, and bills of lading should be retained as part of the chain-of-

custody documentation (see Figure 5). The carrier will provide the forms and instructions for filling

them out.
2.5 TRAFFIC REPORTS

Different traffic report forms are used for each of the major types of assay under the CLP.

These include organic, inorganii:, dioxin, and special analytical service (SAS).
2.5.1 Organic and Inorganic Traffic Reports

For samples shipped to CLP laboratories for organic and inorganic analysis, field
investigation personnel should use Organic Traffic Report forms (see Figures 6 and 6A) and Inorganic

Traffic Report forms (see Figures 7 and 7A) provided by EPA.

Traffic reports are preprinted forms provided by EPA’s Sample Management Office (SMO).
These forms are part of EPA's sample tracking system and are used to trace shipment of samples for

CLP laboratory analysis.
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The CLP generates unique sample numbers for each organic and inorganic sample. The
unique sample numbers are printed on adhesive labels. The sampler is responsible for assigning this
critical sample number correctly and transcribing it accurately onto the traffic report. The labels
should be attached to each sample container prior to shipment. Organic sample number labels have
the format XX 123 and have 10 labels per strip: four for extractables, two for volatile organic
analyses (VOA), and four extra blanks. Inorganic sample number labels have the format MXX123
and have seven labels per strip: two for total metals, two for cyanide, and three extra blanks (see
Figure 8). The unique sample number must be used only once. Unused labels should be destroyed to

prevent duplication of sample numbers.
Organic and inorganic traffic reports should be completed as follows:

L The spaces indicated by case number and Special Analytical Service (SAS)
number (if applicable) in the top right corner should be completed with the
appropriate numbers.

L Box 1 should indicate the type of sampling activity performed, the site name,
the city, the state, and the site spill identification number.

° Box 2 should indicate the EPA region number, the name of the sampling
company, and the name of the sampler.

. Box 3 should indicate the name of the sample custodian or CLP contact the
sample is being shipped to, the name of the CLP laboratory, and its full
address.

] Box 4 should indicate the date shipped, the carrier (abbreviated), and the
airbill number. -

o The CLP sample number from the printed sample labels should be listed in
the far left column.
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FIGURE 8
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o Column A should indicate the appropriate sample description code from box
S. Blanks should be listed as item 3, "leachate.® The word "blank® should
be written in column D, the special handling section. Item 6, “oil," and item
7, "waste,” should be used for Routine Analytical Service (RAS) PLUS SAS
projects only. Do not ship oily samples or waste without making prior
arrangements with the SMO.

® Column B should indicate the concentration of the sample shipped. For
organic samples, low- or medium-concentration samples should be labeled
*L," and high-concentration samples should be labeled "H." For inorganic
samples, low-concentration samples should be labeled “L," medium-
concentration samples should be labeled "M, and high-concentration samples
should be labeled "H." Do not ship high concentrated samples without
making prior arrangements with the SMO.

® Column C should indicate the appropriate analytical fractions requested under
RAS for each sample.

o Column D should specify any special handling instructions for each sample.
Blank samples should be identified in this space. When shipping RAS PLUS
SAS samples, the sampler may code SAS parameters in the blank space and
enter the codes in this column.

® - Column E should indicate the sampling location.
® Column F should indicate the date and time of sample collection.
° Column G should indicate the corresponding CLP sample number for organic

or inorganic analysis.

The original, white copy of the traffic report should be sent to SMO, P.O. Box 818,
Alexandria, Virginia 22313. The phone number of the SMO is 703/557-2490. The pink copy should
be retained by the PRC field team leader. The other white copy and the yellow copy should be sent
with the shipment to the laboratory. The address of the laboratory will be provided by SMO.
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2.5.2 Dioxin Shipment Record

The CLP Dioxin Shipment Record, a four-part, carbonless form, is used to document samples
for the dioxin program (see Figures 9 and 9A). This form must be used for any dioxin samples. The

dioxin shipment record provides documentation in each shipment of dioxin samples.

“The form is similar to the traffic reports described above. To provide a permanent record of
each sample collected, the sampler should record the appropriate case number and batch or shipment
number on each shipment record form. The sampler should record the type of sampling activity,
regional information, shipping information, and analysis laboratory. For each sample, the sampler
should record the sample matrix and its description, such as soil or sediment field sample or solvent

rinsate, by checking the appropriate box following each sample number.

After completing the dioxin shipment record, the sampler should send the bottom two copies
to the laboratory with the sample shipment. Following sample shipment, the sampler should send the

top copy to the SMO and retain the remaining copy as a file copy.
253 Special Analytical Service (SAS) Packing List.

For samples requiring special analytical services, samplers should use the SAS Packing List, a
four-part carbonless form (see Figures 10 and 10A). The packing list provides space for up to 20
samples on one form. These samples should be numbered with the SAS number provided by the
SMO. The SAS number, such as 2000E, should be followed by a hyphen and a progressive
numerical designation starting with one, such as 2000E-1, 2000E-2, 2000E-3, and so on. If the
sampling activity continues for several days and requires more than one list, sample numbers should

not be repeated. EPA'’s regional office will verify with SMO that the packing list is appropriate for

use in the situation.
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FIGURE 10A
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The sampler should complete the list by recording the SAS number, site name, location,
sampling date, shipment date, analysis laboratory, sampling office (the organization that did the
sampling), sampler names, sampler telephone number, individual SAS sample numbers, and sample
description. The description must include the sample matrix, conceatration (if applicable), and
analyses to be done. After completing the list, the sampler should send the bottom two copies to the
laboratory with the sampte shipment. Following sample shipment, the sampler should send the top
copy to the SMO and should retain the second copy as a file copy.
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1.0 BACKGROUND

In any sampling program, the integrity of a sample must be ensured from its point of collection to its
final disposition. Procedures for classifying, handling, and shipping samples are described below.
Steps in the procedure should be followed to ensure sample integrity and to protect the welfare of
persons involved in shipping and receiving samples. When sent by common carrier, the packaging,
labeling, and shipping of hazardous wastes and substances are regulated by the U.S. Department of
Transportation {DOT, Code of Federal Regulations, Title 49, (49 CFR)].

1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedures for packaging
and shipping samples. It has been prepared in accordance with the U.S. Environmental Protection
Agency (EPA)/National Enforcement Investigation Center (NEIC) *User's Guide to the EPA Contract
Laboratory Program.” Sample packaging and shipping procedures described in this SOP should be
followed for all sample packaging and shipping unless revised by EPA. All revisions will be
documented in the field logbook. ‘

1.2 SCOPE

This SOP applies to sample classification, packaging, and shipping.
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13 DEFINITIONS

Custody Seal — A custody seal is 2 tape-like seal. The custody seal is part of the chain-of-custody
process and is used to prevent tampering with samples after they have been packed for shipping.

Environmental Samples — Environmental samples typically contain low concentrations of
contaminants and require only limited precautionary procedures. Only those samples meeting the
required specifications of the contract laboratory program (CLP) low-concentration designation should
be considered environmental samples. If any doubt exists about the extent of contamination, samples

should be treated as hazardous.

Hazardous Samples — Hazardous samples should be packaged and labeled according to procedures

| specified by the federal DOT or the state DOT, whichever is more stringent. Hazardous samples

meet the required specifications of the CLP medium- or high-concentration designations. Samples
containing an unknown concentration of contaminants must also be considered hazardous. DOT has
established a classification and priority system for hazardous material (see Table 1). Specific
chemicals can be classified by the tables in 49 CFR 172.101 or 49 CFR 172.102.

1.4 REFERENCES

U.S. Environmental Protection Agency, 1988, User’s Guide to the Contract Laboratory Program.
EPA Office of Emergency and Remedial Response, Washington, D.C.
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TABLE 1
DOT HAZARDOUS MATERIALS CLASSIFICATION

1.  Radioactive Material

2. Poison A

3. Flammable Gas

4, Nonflammable Gas

s. Flammable Liquid

6. Oxidizer

7. Flammable Solid

8. Corrosive Material (liquid)

9. Poison B
10. Corrosive Material (solid)
11. Irritating Materials
12.  Combustible Liquid (in containers having a capacity exceeding 110 gallons)
13. Other Regulated Material (ORM)-B
14, ORM-A
1S.  Combustible Liquid (in containers having a capacity of 110 gallons or less)
16 ORM-E

Note:

PRC will not ship explosives, so they have been omitted. ORM-C and ORM-D are not relevant for
hazardous waste samples.
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1.5 REQUIREMENTS AND RESOURCES

The following équipment is required for proper packaging and shipping of samples:

® All normal sampling equipment (containers, labels, ice, chain-of-custody forms,
vermiculite, coolers, and so on) as given in the site-specific sampling plan. Note that
only inert noncombustible packing material (not plastic chips) can be used. -

e Paint cans to bold sample containers

® Labels for hazardous materials, such as flammable liquid, flammable solid, and so on

® Special airbills for hazardous material shipment

2.0 PROCEDURES

The following procedures apply to handling liquid and solid samples.
2.1 PACKAGING ENVIRONMENTAL SAMPLES

Environmental samples are collected in an appropriate container, sealed, and labeled. The container
is then sealed inside a ziplock polyethylene bag. The sealed package is then placed in an iced cooler,
and packed to prevent breakage (for example, sample containers are surrounded with vermiculite or
other inert packaging material). After chain-of-custody forms are completed, they are sealed in

plastic bags and taped inside the lid of the cooler.

Custody seals will be signed and attached to the cooler so that any tampering will be detected.
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22 CLASSIFYING HAZARDOUS SAMPLES

First, classify the hazardous sampies following the priorities given in Table 1. Initially, all samples
should be surveyed for radiation. If radiation levels are below 0.5 millirems per hour (mR/h) at the
surface of the package material, the sample should not be shipped as radioactive. If the radiation
level exceeds 0.5 mR/h, the sample should be shipped as radioactive. Consult 49 CFR 173, Subpart

1, for proper definition and shipping of a radioactive sample.

Poison A is the next category on the DOT list (see Table 2). According to DOT, Poison A
substances are gases or liquids that are life threatening in very small amounts (49 CFR 173.326).
Many of the Poison A materials are gases or compressed gases that would not be found in drum-type
containers. Liquid Poison A substances would probably be found in closed containers, a situation that
presents a "worst case” scenario. Not all samples found in drums should be labeled “Poison A.”
Based on the information available, a judgment must be made as to the bazard class of the sample. If
the sample is suspeéted or determined to fall within the "Poison A" classification, packaging
procedures specified by DOT should be followed as specified in 49 CFR 173.326-328.

The next two classifications in the DOT series are "flammable gas” and *nonflammable gas” (49 CFR
173.300). Few, if any, gas samples are expected to be collected at uncontrolled hazardous waste

sites. Use this category only when shipping containerized gases or gas samples.

The next category is "flammable liquids® (49 CFR 173.115). Hazardous samples in liquid form,
unless known to fall into a lower category, should be-handled, packaged, and shipped at this level of
concern. Lesser categories will generally not be considered because flashpoint testing required to
drop to a lower level is difficult and possibly dangerous in the field. Samples should be handled at
the "flammable” level, rather than undertake a field determination of flash point.
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TABLE 2
THE PHYSICAL STATE OF CLASS A POISONS AT ROOM TEMPERATURE

COMPOUND PHYSICAL STATE
Arsine gas
Bromoacetone liquid
Chloropicrin and methyl chloride mixture gas
Chloropicrin and nonflammable, ponliquified compressed gas mixture gas
Cyanogen | gas
Cyanogen chloride gas (above 13° C)
Gas identification set gas
Germane gas
Hexaethyl tetraphospate and compressed gas mixture gas
Hydrocyanic acid (prussic solution) liquid
Hydrocyanic acid, liquified gas
Insecticide liquified gas (containing Poison A or Poison B material) gas
Methydichloroarsine liquid
Nitric oxide gas
Nitrogen dioxide, liquid gas
Nitrogen peroxide gas
Nitrogen tetroxide gas
Parathion and compressed gas mixture gas
Phosgene (diphosgene) gas (liquid)
Phosphine gas
Tetracthy! dithiopyrophosphate and compressed gas mixture gas

gas

Tetraethyl pyrophosphate and compressed gas mixture

Note:
Phosgene and diphosgene are two chemicals covered by one name in DOT regulations.
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Solids samples known or suspected to be flammable should be shipped as “flammable solids® (49
CFR 173.150). Based on characteristics of the sample and DOT regulations, nonflammable solids
may be shipped as "Poison B* (49 CFR 173.343), "corrosive” (49 CFR 173.240), or “irritant

materials” (49 CFR 173.381).

A single package containing less than 5§ pounds of solid or less than 1 pint of liquid hazardous waste
may be shipped as Other Regulated Material (ORM). If the material is known, the ORM-A or ORM-
B classification may be used. ORM-A and ORM-B materials are listed in 49 CFR 173, parts K and
L. If the material is unknown or not listed under parts K and L, the ORM-E category may be used.
The ORM:-E category is used for hazardous waste liquids and solids not otherwise specified.

Because of the low levels of contamination expected at most hazardous waste sites, most samples will

be treated as environmental samples.
23 SAMPLE PACKAGING

An overview of the procedures to follow for packaging samples is presented below. These

procedures include the following:

o Collect samples in appropriate sample containers (se¢ SOP No. 017, Sample
Collection Container Requirements, or the site-specific sampling plan). When
collecting a solid material, the container and its contents shall not exceed 1 pound net
weight. Large quantities of solid material (up to 1 gallon) may be collected if the
flash point of the sample can be determined to be 73 degrees Fahrenheit ° F) or
higher. In these cases, this information should be marked on the outside of the
shipping container, but only a single (1 gallon or less) bottle may be packed in each
shipping container. Shipping papers must state that the flash point is 73° F or higher.

° Seal the sample container.
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. Attach a completed sample identification tag (see SOP No. 018, Sample Custody, or
the site-specific sampling plan).

. Place each container in a separate 2-millimeter thick (or thicker) recloseable,
polyethylene bag. Position the sample identification tag so it can be read through the
bag. ' ‘

. Place each sealed bag inside a metal can or other DOT-approved container. Use only
one bag per container. Pack metal can with enough noncombustible, absorbent,
cushioning material (such as bentonite, 'vermiculite, or diatomaceous earth) to prevent
breakage and provide for absorption of liquid. Close the metal can and secure the lid

with clips, tape, or other positive means.

. Use labels supplied by the Regional Equipment Manager for each DOT-approved
container. Label each container with the appropriate DOT hazardous labels. [For
example, "Cargo Aircraft Only (Danger - Peligro)” and one of the following:
"Flammable Liquid," "Flammable Solid,” "Dangerous When Wet," or "Corrosive”].
Label conservatively and use "Flammable Liquid N.O.S. UN1922" for most liquids
and "Flammable Solid N.O.S. UN1325" for most solids. If the sample is definitely
not a flammable liquid or solid, use another category in the DOT hierarchy. Use .
"Not Otherwise Specified” (N.O.S.) when the sample is definitely not identified.
Identify the sample by name and UN identifier when known.

o Place metal cans, other DOT-approved containers, or a single 1-gallon bottle into a
strong outside shipping container, such as a metal picnic cooler or an approved
fiberboard box. Surround with noncombustible, absorbent packing material for
stability during transport. See Figure 1 for a summary of CLP hazardous sample

packaging.
. Attach the same DOT labels as above; a limited quantity label; and a laboratory name

and address Jabel to the top and front of the cooler. Place "This End Up” labels on
adjacent sides of the cooler. Do not allow labels to overlap or be covered by

strapping tape.
. Anach custody seals, and secure the shipping container with strapping tape.
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24 SHIPPING PAPERS

Use abbreviations only as specified below. Complete the bill of lading supplied by the carrier. Sign
the certification statement. If no certification statement is provided by the carrier, use the standard
industry form. Include the following information in the order listed: “Flammable Liquid, N.O.S.
UN1933," "Flammable Solid, N.O.S. UN1325," "Cargo Aircraft Only,” "Limited Quantity” (or
“Ltd. Qty."), "Laboratory Samples,” "Net Weight __* or "Net Volume __" of hazardous contents, by
item, if more than one metal can is inside of the exterior container. Place the net weight or net
volume just before or just after the "Flammable Liquid, N.O.S." or "Flammable Solid, N.O.S."

description.

Include a complete chain-of-custody record in a recloseable, polyethylene bag in the sample container.
Containers must be locked or otherwise sealed. Immediately upon shipment of samples, call the
sample management office (SMO) with the site-specific information (if using the CLP RAS). If
samples are shipped to a SAS or non-CLP laboratory, the laboratory should be called directly with the
site-specific information. Record the communication in the field logbook. A checklist for

coordinating the tasks involved in sample shipment is provided on Figure 1.

2.5 TRANSPORTATION

Hazardous or environmental samples may be transported by PRC personnel in private vehicles.
Samples will be shipped by Federal Express or another common carrier; however, hazardous samples

cannot be transported by any carrier that also carries passengers.
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2.6 POTENTIAL PROBLEMS
The following potential problems may occur during sample shipment:

L4 Incorrect or incomplete paperwork
L Laboratory receipt of incorrect samples
° Insufficient volume for analysis requested

° Broken or leaking samples

g’

If any of these problems are encountered, immediately contact SMO (if using the CLP RAS) and the
PRC Project Manager. If using a SAS or non-CLP laboratory, the laboratory and PRC Project
Manager should be called immediately with any problems encountered.



PRC Environmental Management, Inc. SOP No. 019
Standard Operating Procedure Page 11 of 11
‘ Revision No.: 4

Revision Date: 7/11/94
Date of Original Issue: 03/31/91

Title: Packaging and Shipping Samples

FIGURE 1
SAMPLE SHIPMENT COORDINATION CHECKLIST

DIMMEDIATELY UPON SHIPMENT OF SAMPLES, SAMPLERS CALL

SMO OR RSCC (AS APPROPRIATE)

e  CASE AND/OR SAS NUMBER

e  NAME OF LABORATORY

DATE OF SHIPMENT

e CARRIER, AIRBILL
(SHIPMENT) NUMBERS AND
TYPE OF SERVICE

¢  NUMBER AND MATRICES
(WATERS, SOLS, ETC.) OF
SAMPLES SHIPPED

e  INFORMATION ON
COMPLETIONS, CHANGES,
DELAYS, CONTINUATIONS,
ETC, PERTINENT TO THE

+  SAMPLER'S NAME, REGION,
AND PHONE NUMBER

o  SMO MLUST BE NOTIFIED BY
3:00 PM ON FRIDAY FOR
SAMPLES INTENDED FOR
SATURDAY
DELIVERY /PICKUP
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1.0 BACKGROUND

The field logbook should contain detailed records of all the field activities, interviews of people, and:
observations of conditions at a site. Entries should be described in as much detail'as possible, so that
personnel can accurately reconstruct the activities and events which have taken place during field
assignments. Field logbooks are considered accountable documents in enforcement proceedings and

may be open to review. Therefore, the entries in the logbook must be accurate, detailed, and reflect

the importance of the field events.

1.1 PURPOSE

The purpose of this standard operating procedure (SOP) is to provide guidance to ensure that logbook
documentation for any field activity is correct, complete, and adequate. Logbooks are used for
identifying, locating, labelling, and tracking samples. A logbook should document any deviations
from the project approach, work plans, quality assurance plans, safety plans, sampling plans, and any
changes in project personnel. They also serve as documentation of any photographs taken during the
course of the project. In addition, the data recorded in the logbook may assist in the interpretation of
the analytical results. A complete and accurate logbook also aids in maintaining good quality control.
Quality control is enhanced by the proper documentation of all observations, activities, and decisions.

1.2 SCOPE

This SOP establishes the general requirements and procedures for recording notes in the field

logbook.

1.3 DEFINITIONS

None.
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1.4  REFERENCES

Compton, R.R. 1985. Geology in the Field. John Wiley and Sons. New York, N.Y.
1.5 REQUIREMENTS AND RESOURCES
The following items are required for field notation:

° Field logbooks .
L Ballpoint pens with permanent ink
‘o 6-inch ruler (optional)

Field logbooks should be bound (sewn) with water resistant and acid-proof covers; they should have
preprinted lines and wide columns. They should be approximately 7 1/2 by 4 1/2 inches or

8 172 by 11 inches in size. Loose-leaf sheets are not acceptable for field notes. If notes are taken on
loose paper, they must be transcribed as soon as possible into a regular field logbook by the same

person who took the notes.

Logbooks can be obtained through the Document Control Administrator (DCA) for each office. The
DCA will have assigned each logbook an identification number. The DCA will make sure the pages
in the logbooks are preprinted with consecutive numbers or are consecutively numbered by hand. If
the numbers are written by hand, then numbers should be circled so that they are not confused with

data.

2.0 PROCEDURES

The following subsections provide the general layout of a field logbook and detailed procedures for

completing a field logbook.
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2.1

GENERAL GUIDELINES

A separate field activity logbook must be maintained for each project. If a site
consists of multiple subsites, designate a separate logbook for each subsite. For
special tasks, such as periodic well water-level measurements, data from multiple
subsites may be entered into one logbook which contains only one type of

information.

All logbooks must be bound and contain consecutively numbered pages.
No pages can be removed from the logbook for any purpose.

All field activities, meetings, photographs, and names of personnel musi be recorded
in the site logbook.

All logbooks pertaining to a site or subsite should be assigned a serial number based
on the date the logbook is issued to the project manager. The first logbook should be
assigned number 1, the next logbook issued assigned number 2, and so on. The
project manager is to maintain a record of all logbooks issued under the project.

All information must be entered with a ballpoint pen with waterproof ink. Do not use
pens with “wet ink," because the ink may wash out if the paper gets wet. Pencils are
not permissible for field notes because information can be erased. The entries should
be written dark enough so that the logbook can be easily photocopied.

Do not enter information in the logbook that is not related to the project. The
language used in the logbook should be factual and objective.

Begin a new page for each day’s notes.

Write notes on every line of the logbook. If a subject changes and an additional blank
space is necessary 10 make the new subject title standout, skip one line before
beginning the new subject. Do not skip any pages or parts of pages unless 2 day’s
activity ends in the middle of a page.

Draw a diagonal line on any blank spaces of four lines or more to prevent
unauthorized entries.
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2.2 LOGBOOK FORMAT

The layout and organization of each field logbook should be consistent with other field logbooks.

Guidelines for the cover, spine, and internal pagination are discussed below.

2.2.1 FORMAT OF THE COVER AND SPINE OF FIELD DOGBOOKS

Write the following information in clear capital letters on the front cover of each logbook. An

example of the cover of a logbook is included as Figure 1.

o Logbook identification number (assigned by the DCA)

o The serial number of the logbook (assigned by the project manager)
L Name of the site, city, and state

° Name of subsite if applicable

L Type of activity

L Beginning and ending dates of activities entered into the logbook

o "PRC EMI," City and State

o "REWARD IF FOUND"

Some of the information listed above, such as the list of activities and ending dates, should be entered
after the entire logbook has been filled or after it has been decided that the remaining blank pages in

the logbook will not be filled.

The spine of the logbook sbould contain an abbreviated version of the information on the cover. For

example: "1, Col. Ave., Hastings, 5/88 - 8/88."
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FIGURE 1
COVER OF THE FIELD LOGBOOK
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2.2.2 First Page of the Field Logbook
Spaces are usually provided on the inside front cover (or the opening page in some logbooks), for the

company name ("PRC EMI"), address, and telephone number. If preprinted spaces for this
information are not provided in the logbook, write the information on the first available page.

23 ENTERING INFORMATION IN THE LOGBOOK

Enter the following information at the beginning of each day or whenever warranted during the course

of a day:
o Date
° Starting time
o Specific location
. General weather conditions and approximate temperature
®  Names of personnel present at the site. Note the affiliation(s) and designation(s) of all
personnel,
® Equipment calibration and equipment models used.
® Changes in instructions or activities at the site.

] Levels of personal protective clothing and equipment.

L] A general title of the first task undertaken (for example, well installation at MW-11,
decon at borehole BH-11, groundwater sampling at MW-11).

L Provide an approximate scale for all diagrams. If this can’t be done, write "not to
scale” on the diagram. Indicate the north direction on all maps and cross-sections.

Label features on each diagram.

® Corrections should be made by drawing a single line through the entry being
corrected. Initial and date any corrections made in the logbook.

L4 The person recording noté is to initial each page after the last entry. No information
will be entered in the area following these initials.
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° At the end of the day, the person recording notes is to sign and date the bottom of the
last page. Indicate the end of the work day by writing "Left site at (time)." A
diagonal line will be drawn across any blank space to the bottom of the page.

The following information should be recorded in the logbook after taking a photograph:

Time, date, location, direction, and if appropriate, weather conditions
Description of the subject photographed and the reason for taking the picture
Sequential number of the photograph and the film roll number

Name of the photographer

The following information should be entered into the logbook when taking samples:

Location description

Sampler’s name

Collection time

Designation of samples as a grab or composite sample

Type of sample (water, sediment, soil gas, etc.)

On-site measurement data (pH, temperature, specific conductivity)
Field observations (odors, colors, weather, etc.)

Preliminary sample description

Type of preservative used

Instrument readings

24 PRECAUTIONS

Custady of field logbooks must be maintained at all times. Field personnel must keep the logbooks in
a secure place (locked car, trailer, or field office) when the logbook is not in personal possession.

Logbooks are official project documents and must be treated as such.



SOP No. 065 Colorimetric Indicator Detector
(7 Sheets)



SOP APPROVAL FORM

PRC ENVIRONMENTAL MANAGEMENT, INC.

STANDARD OPERATING PROCEDURE

COLORIMETRIC INDICATOR DETECTOR

SOP NO. 065

REVISION NO. 1

Approved by:

Plitusen e 5/20/43

Quality Assurance Officer Date



PRC Environmental Management, Inc. SOP No. 065

Standard Operating Procedure . Page 1 of 6
Revision No. 1
Title: Colorimetric Indicator Detector - Revision Date: May 1993

1.0 BACKGROUND

‘Colorimetric indicator detector tubes are used to determine the concentrations of specific ambient

gaseous contaminants in the field. The tubes are commonly referred to as Draeger tubes, after the

name of the company that manufactures them.

The tubes operate by drawing a known volume of air through a tube containing a contaminant-specific
reagent. The air is drawn through the tube by means of a hand-held pump. The length of the color
change observed in the tube translates quantitatively to parts per million (ppm), with a plus or minus

accuracy range of approximately 25 percent.

This method can measure the concentrations of specific organic and inorganic vapors and gases. The
vapors and gases drawn through the tube cause a discoloration in the reagent that is proponibnal to
the concentration of material present. The detector tubes are specific for individual compounds or
groups of compounds and require specific sampling techniques. Specific sampling techniques for
different compounds are supplied with the tubes and detail the required sample volume, the proper
tube preparation, and the applicability and limitations of individual tubes. Several hundred different

Draeger tubes are available for detecting different compounds.
1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedure for using
Draeger tubes to determine the concentrations of specific organic and inorganic vapors and gases in

the field.

1.2 ‘SCOPE

This SOP applies when using Draeger tubes to determine the concentrations of specific organic and

inorganic vapors and gases in the field.
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13 DEFINITIONS

None.

14 REFERENCES

"Draeger Tube Operating Instructions” (provided with each set of Draeger tubes).

U.S. Environmental Protection Agency. 1987.

"Vapor Detection Tubes-—Draeger Gas Detector Model 21/31." A Compendium of Superfund Field
Operations Methods, Volume 2. EPA/540/P-87/001b. August.

Draegerwerk AG Lubeck. 1985. Draeger Detector Tube Handbook. 6th Edition. May.
1.5 REQUIREMENTS AND RESOURCES .

Identity of the specific contaminants to be sampled

Draeger tube instructions included with each box of Draeger tubes
Draeger tubes for sampling

Hand pump

Colorimetric indicator for the detector.

2.0 PROCEDURE

This section provides procedures for setting up the Draeger tube and pump and for collecting samples

with them.
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2.1 SETTING UP COLORIMETRIC INDICATOR DETECTOR TUBE AND PUMP

To set up the Draeger tube and pump, do the following:

1. Read and understand this SOP completely. Test the pump for leaks each day. To complete
this test, place an unbroken tube in the suction inlet of the pump and completely depress the
bellows. The bellows should not extend completely (taut chain) in less than 30 minutes.

If the pump does not pass the leak test, proceed as follows:

a. Remove the pump plate.

b.  Unscrew the valve with the special wrench provided with the pump.
c. Clean the valve in water. Then dry the valve thoroughly.

d. Replace the disc if it is sticky, brittle, bard, or cracked.

e. Reassemble the pump.

f. Test the pump for leaks.

If the pump passes the leak test, proceed to step 2. If the pump does not pass the leak test, it
should be replaced.

2. Select the appropriate tube for the airborne contaminant of concern. Break off both tips of
the tube in the breakoff eyelet or breakoff husk of the pump. Follow any other intermediate
instructions provided with the tube, then insert the tube into the pump. An arrow on the tube,

which indicates air-flow direction, should point toward the pump.
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2.2 COLLECTING SAMPLES

To collect samples using a colorimetric indicator detector, do the following:

1. Hold the pump in your hand between the thumb and the base of the index finger with your

fingers resting on the front plate.

2. Fully compress the bellows.

3. Straighten your fingers and release the pressure. The suction process occurs automatically
and is complete when the limit chain is taut. Each stroke of the bellows draws 100 cubic

centimeters (cm®) of air.

4. Repeat the suction process as often as is prescribed for the target compound. (Refer to the

operating instructions provided with the tubes).

5. If the target compound is present in the sample, 2 portion of the tube will change color. Read
the concentration of the compound from the scale printed on the side of the tube.

6. Remove and dispose of the used tube.

3.0 LIMITATIONS AND PRECAUTIONS

The following are the limitations and precautions to be aware of when using colorimetric indicator

detector tubes.
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3.1 LIMITATIONS
L Cross sensitivity between different compounds is common. The tubes often indicate

3.2

that one compound is present when, in fact, a different compound has caused the
color change in the tube.

Readings are not specific; there is a large degree of error (ranging from plus or minus
35 percent at 1/2 the permissible exposure limit (PEL) to plus or minus 25 percent at
1 to § times the PEL).

A slow response time is common. Color changes in the tubes frequently taking
several minutes to occur.

Operator error in reading the jagged edge of the color change where the contaminant
meets the indicator chemical (end point) is a major cause of inaccuracy.

PRECAUTIONS

For safe, correct, and effective use of the apparatus, the manufacturer recommends the following:

Use of the apparatus requires close attention to operating instructions. For example,

some specific instructions for using a phosgene tube are listed below:

- Tubes should not be reused even if they show negative results.

- The tubes should be used only at humidity levels lower than
20 milligrams of water per liter of air. If the humidity level is higher,
a conversion factor specified in the instructions should be used.

- Tubes should be used only at temperatures between 10 and 30 degrees
centigrade. ’

The pump apparatus is intended only for the purposes specified by the manufacturer
for purposes of air sampling.

The apparatus should be inspected by trained instrumentation technicians at regular

intervals. A report on such inspections should be prepared on a regular schedule.
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L Only parts specified by the manufacturer should be used for maintenance and repairs.

Maintenance, repairs, and replacement of parts should be done only by trained
technicians.
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FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES FOR
GROUNDWATER AND QUALITY CONTROL SAMPLES

CONTAINERS, PRESERVATION, AND HOLDING TIME REQUIREMENTS FOR
GROUNDWATER AND QUALITY CONTROL SAMPLES

LABORATORY ANALYTICAL METHODS

FIELD AND LABORATORY QUALITY CONTROL SAMPLES
FIELD MEASUREMENT QUALITY CONTROL PROCEDURES
DATA VALIDATION EVALUATION CRITERIA

DATA VALIDATION QUALIFIERS AND COMMENT CODES
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°C
ng/L
Hng/kg
bgs
Cal/EPA
CFR
CHSO
CLEAN
CLP
cocC
CPR
CRDL
CRQL
CTO
DDD
DDE
DDT
DOT
DQO
EDD
EFA West
EPA
eV

FSP
GC
GC/MS
GFAA
HSP
ICP
IDW
LCS
LUFT
m

MD
mg/kg
mg/L
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MP
MS/MSD
NA
NAS
ND
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ACRONYMS AND ABBREVIATIONS

Degrees Celsius

Micrograms per Liter

Micrograms per Kilogram

Below ground surface

California Environmental Protection Agency
Code of Federal Regulations
Corporate Health and Safety Officer
Comprehensive Long-term Environmental Action Navy
Contract Laboratory Program

Chain of Custody

Cardiopulmonary Resuscitation
Contract Required Detection Limit
Contract Required Quantitation Limit
Contract Task Order
Dichlorodiphenyl/dichloroethane
Dichlorodiphenyl/dichloroethene
Dichlorodiphenyl/trichloroethane
Department of Transportation

Data Quality Objective

Electronic Data Deliverable
Engineering Field Activity West
U.S. Environmental Protection Agency
Electron Volt

Field Sampling Plan

Gas Chromatography

Gas Chromatography/Mass Spectrometry
Graphite Furnace Atomic Absorption
Health and Safety Plan

Inductively Coupled Plasma
Investigation-Derived Waste
Laboratory Control Sample

Leaking Underground Fuel Tank
Meter

Matrix Duplicate

Milligrams per Kilogram

Milligrams per Liter

Milliliter

Monitoring Plan

Matrix Spike/Matrix Spike Duplicate
Not Applicable

Naval Air Station

Not Detected



ACRONYMS AND ABBREVIATIONS (Continued)

NEESA Naval Energy and Environmental Support Activity
NSGA Naval Security Group Activity

OSHA Occupational Safety and Health Administration
PA 4 Preliminary Assessment

PARCC Precision, Accuracy, Representativeness, Completeness, and Comparability
PCB Polychlorinated Biphenyl

PE Performance Evaluation

PID Photoionization Detector

PM Project Manager

PPE Personal Protective Equipment

PRC PRC Environmental Management, Inc.

QA Quality Assurance

QA/QC Quality Assurance/Quality Control

QC Quality Control

QAPP Quality Assurance Project Plan

QCSR Quality Control Summary Report

RCRA Resource Conservation and Recovery Act of 1976
RI Remedial Investigation

RPD Relative Percent Difference

RPM Remedial Project Manager

RT Regulatory Threshold

SAP Sampling and Analysis Plan

SDG Sample Delivery Group

SI Site Investigation

SOP Standard Operating Procedure

SOW Statement of Work

SSO Site Safety Officer -

SVOC Semivolatile Organic Compound

SWRCB California State Water Resources Control Board
TCL Target Compound List

TDS Total Dissolved Solids

TEPH Total Volatile Petroleum Hydrocarbon

TIC Tentatively Identified Compound

TOC Total Organic Carbon

TPH Total Petroleum Hydrocarbons

U&A Uribe and Associates

VOC Volatile Organic Compound

WMP Waste Management Plan
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1.0 INTRODUCTION

This Quality Assurance Project Plan (QAPP) Addendum is Volume IIb of the Groundwater Monitoring
Plan and was prepared under Comprehensive Long-Term Environmental Action Navy Contract No.
N62474-94-D-7609 (CLEAN 1) issued by the Department of the Navy, Engineering Field Activity West
(EFA West). PRC Environmental Management Inc. (PRC) authorized Uribe & Associates (U&A) to
generate a Groundwater Monitoring Plan and conduct groundwater monitoring activities, including water
level measurements, a tidal study, quarterly groundwater sampling, and other tasks at Naval Air Station
(NAS) Alameda under Contract Task Order (CTO) No. 0108. This QAPP Addendum specifies the
procedures and quality assurance/quality control (QA/QC) requirements necessary to collect
environmental data of sufficient quantity and quality to meet the project objectives identified for the
quarterly groundwater sampling at NAS Alameda, California. NAS Alameda is located on the east side

of San Francisco Bay in Alameda, California (Figure 1-1).

The Groundwater Monitoring Plan consists of: Volume I, the Monitoring Plan (MP), and Volume II, the
Sampling and Analysis Plan (SAP). The SAP, in turn, consists of Volume IIa, the Field Sampling Plan
(FSP), Volume IIb, this QAPP Addendum, and Volume IIc, a Health and Safety Plan (HSP) Addendum.

Preparation of this QAPP Addendum has been in accordance with “EPA Requirements for Quality
Assurance Project Plans for Environmental Data Operations,” (U.S. Environmental Protection Agency
[EPA] 1994a). EPA (1994a) states that the requirements for a QAPP are that (1) data quality objectives
(DQO) are identified; (2) the intended measurements and data acquisitions are appropriate; (3) the
quality assurance (QA) and quality control (QC) are sufficient for confirming the quality of data; and (4)
limitations on the use of the data can be identified. These requirements are presented in this QAPP as
five components: (1) project management; (2) quality objectives and criteria for measurement data; (3)

documentation and records; (4) measurement and data acquisition; and (5) assessment and oversight.
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2.0 PROJECT MANAGEMENT

This section discusses the organizational structure for project management, including the roles and

responsibilities of each project team member.

The NAS Alameda groundwater sampling activities will be staffed by a team with the experience and

training necessary to maintain consistent quality throughout the project. The team members and their

positions are as follows:

Position

Navy Remedial Project Manager (RPM):
PRC Navy CLEAN II Program Manager:
PRC Navy CLEAN II Project Manager:
Navy Quality Assurance Officer:

PRC Quality Assurance Program Manager:

PRC Project Quality Assurance Officer:
PRC Health and Safety Program Manager:

U&A Corporate Health and Safety Officer:

U&A Project Manager:
U&A Site Safety Officer:
PRC Project Chemist:

U&A Field Project Manager:

2.1 RESPONSIBILITIES

Team Member

Dennis Wong
Daniel Chow
Matthew Udell
Jim Brown

Ron Riesing
Ronald Ohta
Conrad Sherman
Douglas Sheeks
Clare Gilmore
Clare Gilmore
Gretchen Gotlieb
Brenden Mulholland

The specific responsibilities of the team members listed above are described in this section.

2.1.1 Navy Remedial Project Manager

The Navy RPM is responsible for the following:

. Providing site information and history
] Providing logistical assistance
Alm_gapp.doc 2-1
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2.1.2

Specifying sites requiring investigation

Reviewing results and recommendations and providing management and technical
oversight

Ensuring proper review and distribution of Project Plans, Groundwater Monitoring
Reports, and other documents

Communicating comments from technical reviewers to contractors
Ensuring that contractors address comments and take appropriate corrective actions

Coordinating with regulatory agencies

PRC Navy CLEAN II Program Manager

The PRC Navy CLEAN II Program Manager establishes program policies and procedures, monitors

costs and performances, delegates authority, and resolves conflicts and problems. The Program

Manager is responsible for the following:

L
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Ensuring that contract requirements are met

Providing necessary resources to the project team to allow adequate response to
requirements of the investigation

Maintaining consistency in procedures and work products between all task orders

Establishing and maintaining communication between the RPM, QA Program Manager,
health and safety Program Manager, and project managers

Providing guidance to project managers as needed

Assisting the program QA manager in resolving QA issues that cannot be handled at the
Project Manager or QC coordinator level

Assisting the program QA manager with QA issues with subcontractors, if necessary

Monitoring project managers’ compliance with orders and recommendations

2-2



2.1.3 PRC Navy CLEAN II Project Manager

The PRC Navy CLEAN II Project Manager is responsible for overseeing project activities and is
ultimately responsible for the timely completion of the project. Responsibilities of the PRC Project

Manager include the following:

] Assigning technical staff

. Developing or reviewing work plans that define the scope of field and laboratory
activities and the level of documentation and QC required

. Ensuring the completion of QC requirements of the work plan by team members

. Working with.QC coordinators to implement quality improvements identified during the
audit and review of ongoing work

. Approving deliverables and associated documents prior to transmittal
o Procuring subcontractors and preparing statements of work for subcontractors
. Establishing and maintaining communication between technical staff, the Program

Manager, the QA officer, the health and safety coordinator, and regulatory agencies

. Implementing programs and protocols related to the project

214 Navy Quality Assurance Officer

The Navy QA Officer is responsible for the following:

Review of QC documentation, audits, and technical operations as required

. Interacting with PRC’s QA Program Manager about certification of laboratories, and
coordinating QA and technical staff compliance with requirements

o Providing guidance to PRC’s QA Program Manager in the correction of non-
conformance issues

. Making recommendations to PRC’s QA Program Manager regarding QA/QC topics and
corrective action

. Serving as the main Navy contact for program QA matters, and providing guidance on
appropriate procedures to PRC’s QA Program Manager

" ALM_QAPP.DOC 2-3
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2.1.5

PRC Quality Assurance Program Manager

The PRC QA Program Manager develops and maintains a comprehensive QA program and is responsible

for audits, reviews of work performed, and recommendations to technical staff and management

regarding quality. The PRC QA Program Manager has the following specific responsibilities:

2.1.6

Developing and revising the QA program, as required
Assigning qualified personnel to serve as QC coordinators

Implementing and supervising the QA program with the assistance of QC coordinators
and subcontractor QA managers

Coordinating the auditing and review of QC documentation and technical operations, as
required

Identifying nonconformance situations and reporting them to the PRC CLEAN II
Program Manager

Providing guidance to the PRC CLEAN II Program Manager in the correction of non-
conformance situations

Consulting the Navy’s appointed QA officer regarding certification of laboratories, and
coordinating QA and technical staff compliance with requirements

Making recommendations to the PRC CLEAN II Program Manager regarding QA/QC
topics and corrective action

' PRC Project Quality Assurance Officer

Responsibilities of the PRC Project QA Officer include:

ALM_QAPP.DOC
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Preparing or reviewing the site-specific QAPP in accordance with EPA guidance
documents

Ensuring that protocols described in the QAPP are met

Verifying that the specified data collection methods comply with EPA, Navy, and PRC
QA/QC requirements, and will yield data of desired quality and integrity '

Reviewing, evaluating, and approving quality-related changes to the FSP and QAPP

2-4



2.1.7

Ensuring that field and laboratory nonconformances are identified and appropriate
corrective actions are taken; providing assistance to the Project Manager with regard to
corrective action and, if necessary, soliciting involvement by the QA Program Manager
and Program Manager

Communicating regularly with the Project Manager, QA Program Manager, and Project
Chemist to ensure the adherence to QA tasks

Serving as the main contact for project QA matters, and providing guidance on
appropriate procedures to the Project Manager and support personnel

Conducting laboratdry evaluations and audits to ensure that analyses are performed in
accordance with the QAPP

PRC Health and Safety Program Manager

The PRC Health and Safety Program Manager is responsible for developing health and safety standards,

implementing health and safety policies, and acting as consultant to management for the Navy CLEAN

program. Specific responsibilities include the following:

2.1.8

Keeping management informed of the status of the Navy CLEAN Health and Safety
Program

_Participating in audits to evaluate compliance with the HSP and the health and safety

program

Reviewing site-specific HSPs for technical content and compliance with health and
safety program requirements

Developing, implementing, and assessing the needs of the health and safety program and
informing PRC’s health and safety coordinators of changes that occur within this

program

Providing consultation on health and safety policy and procedural issues as they relate to
the Navy CLEAN Health and Safety Program

U&A Corporate Health and Safety Officer

The U&A Corporate Health and Safety Officer (CHSO) is responsible for developing, instituting,

coordinating, and supervising the project-specific U&A health and safety program. Responsibilities of
the U&A CHSO also include:

ALM QAPP.DOC
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Reviewing the site-specific HSP

Providing assistance to the health and safety Program Manager for health and safety
program development, preparing training sessions, conducting accident investigations,
and providing recommendations to prevent future accident occurrences

Ensuring that the HSP complies with federal, state, and local health requirements

Coordinating with the on-site safety officer on modifications to the HSP and providing
consultation to the field team, when required

Preparing materials to be used in the safety training program and ensuring that the on-site
safety officer is knowledgeable in components of the HSP

Conducting periodic on-site visits to verify that site personnel adhere to the site safety
requirements

Establishing and maintaining communication between the on-site safety officer, Project
Manager, and the PRC Health and Safety Program Manager

Providing guidance on appropriate corrective action procedures to the Project Manager
and support personnel

U&A Project Manager

The project manager is responsible for overseeing all project activities and is ultimately responsible for

the timely completion of the project. The responsibilities of the project manager include the following:

ALM_QAPP.DOC
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Assigning technical staff

Ensuring the completion of all QC requirements by team members
Supervising the document control process

Preparing the site-specific HSP

Approving all deliverables and associated documents prior to transmittal to PRC or the
Navy

Establishing and maintaining communication between technical staff, program manager,
QA officer, health and safety coordinator, and regulatory agencies

Implementing all programs and protocols related to the project



2.1.10

U&A Site Safety Officer

The U&A Site Safety Officer (SSO) is responsible for field implementation of the HSP. In addition, the

U&A SSO has the following responsibilities:

2.1.11

Preparing the site-specific HSP

Correcting and changing site control measures and the required health and safety
protection, as required

Maintaining primary on-site enforcement authority, as delegated by the Project Manager,
for the policies and provisions of the health and safety program and the HSP

Conducting initial and daily safety meetings prior to the initiation of field work

Verifying that workers on the site are properly trained in health and safety protocols and
handling hazardous materials

Ensuring that everyone at the site knows the route to emergency first aid care and the
local hospital

Ensuring that workers are wearing proper personal protective equipment (PPE) at the site

PRC Project Chemist

The PRC Project Chemist is responsible for the following:

ALM_QAPP.DOC
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. Ensuring that the laboratory implements the analytical requirements of the QAPP and the

FSP

Ensuring that the laboratory adheres to the PRC “Navy CLEAN II Laboratory Services
Statement of Work (PRC SOW)” (PRC 1995)

Coordinating with the laboratory on project-specific requirements, delivery schedules,
and QA/QC matters

Reviewing laboratory data prior to its release to the data users and the Navy
Coordinating data validation activities
Ensuring accuracy of the database entries for sample tracking, laboratory chemical data,

and data validation qualifiers
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. Providing updates on the project to the QA officer and Project Manager with regard to
the QA/QC data

2.1.12 U&A Field Project Manager

The U&A Field Project Manager is responsible for field activities including the following:

. Directing on-site activities, including those of subcontractors

. Ensuring that procedures described in the FSP are adhered to in the field

. Ordering necessary supplies, equipment, and PPE

. Ensuring that field equipment is properly calibrated and maintained

. Ensuring that individual samples are properly handled and documented to allow tracing

possession and handling of samples from collection to laboratory receipt

. Acting as the liaison between PRC and Navy personnel on-base during the course of the
field work
o Communicating with the PRC Project Chemist on any problems encountered with the

collection of samples or the sampling schedule

. Communicating any problems to the U&A and PRC Project Managers in a timely
manner

2.2 FIELD SAMPLING PERSONNEL TRAINING REQUIREMENTS

Field personnel scheduled for work at NAS Alameda will be trained in compliance with the Occupational
Safety and Health Administration (OSHA) requirements, as found in 29 Code of Federal Regulations
(CFR) 1910.120, and will be experienced in hazardous waste site work, use of PPE, and emergency
response procedures. The U&A Field Project Manager and SSO will have received the annual 8-hour
health and safety refresher training. The U&A Field Project Manager will also have received the 8-hour
health and safety training for supervisors. The U&A Field Project Manager and SSO will be current in

cardiopulmonary resuscitation (CPR) and first aid training.

Field personnel assigned to the quarterly groundwater monitoring activities for NAS Alameda will

receive copies of the MP, FSP, QAPP, and HSP prior to the commencement of sampling activities.
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Subcontractors will receive information from the FSP pertaining to field activities, as needed, and will be
provided with a copy of the HSP. A field staff orientation and briefing will be held prior to the initiation

of field activities and field personnel will sign the Safety Compliance Agreement and Documentation of

Site Safety Briefing, as specified in the HSP.
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3.0 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

DQOs are qualitative and quantitative statements developed by data users to specify the quality of data
needed from a particular data collection activity to support specific decisions or regulatory actions. As
discussed in Section 5.3 of this QAPP, the DQOs developed for the characterization of NAS Alameda
establish whether analytical data will be one of two data categories: screening data or definitive data.
Each of these categories is defined by specific QA/QC procedures using a wide range of analytical
methods. Following selection of the data category, the appropriate analytical method is selected and
measurement objectives are defined. For the characterization of NAS Alameda, both screening and

definitive data will be collected in support of the DQOs.

Analytical measurement parameters are the critical indicator of data quality. These parameters are:
precision, accuracy, representativeness, completeness, and comparability (PARCC). The following
subsections discuss site background and DQOs, data categories, PARCC criteria, and detection and

quantitation limits.

3.1 SITE BACKGROUND AND DATA QUALITY OBJECTIVES

The history of NAS Alameda, a description of the sites, and previous investigations conducted at the sites,
are discussed in the Remedial Investigation/Feasibility Study Work Plan Addendum (PRC 1993) and in the
FSP, and are not repeated in this QAPP. The overall objective of the sampling activities is to collect the
chemical and physical data necessary to further characterize groundwater at NAS Alameda. The specific
objectives of this groundwater monitoring program include: collecting groundwater investigative samples
to assess potential migration of groundwater contaminants, and sampling on a quarterly basis for one year
to monitor potential groundwater contaminant levels over time. Upto one hundred wells (91 on-base wells

and potentially 9 off-base wells) will be sampled during each of the four groundwater sampling rounds.

The DQOs for the site characterization of NAS Alameda were developed following the EPA document
“Guidance for the Data Quality Objectives Process” (EPA 1994b). Primary DQOs for the characterization
of NAS Alameda have been identified as (1) aid in establishing the nature and extent of potential
contamination, and (2) provide information for a qualitative risk assessment as part of the remedial

investigation (RI).
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The DQO process is a series of planning steps based on the scientific method that is designed to ensure
that the type, quantity, and quality of environmental data used in decision making is appropriate for the
intended application. The EPA DQO process was used to develop the sampling process design presented
in Section 5.1 of this QAPP.

3.2 DATA CATEGORIES

The following definitions for screening data and definitive data are from “Data Quality Objectives

Process for Superfund Interim Final Guidance” (EPA 1993).

Screening Data

Screening data are data generated by rapid, less precise methods of analysis with less rigorous sample
preparation. Screening data provide rapid results for decision making in the field, such as completeness
of monitoring well purging prior to groundwater sampling. Screening data provide analyte identification
and quantification, although quantification may be relatively imprecise. At least 10 percent of the
screening data are confirmed using analytical methods, QA/QC procedures, and criteria associated with
definitive data. Screening data without associated confirmation data are not considered to be data of

known quality. The minimum QA/QC elements required for the screening data are:

. Sample documentation (location, date and time collected, batch, etc.)

. Chain of custody (when appropriate)

e Sampling design approach (systematic, simple or stratified random, judgmental, etc.)

. Initial and continuing calibration

. Determination and documentation of detection limits

. Analyte(s) identification

. Analyte(s) qualification

° Analytical error determination or duplicate precision: an appropriate number of replicate

aliquots, as specified in the QAPP and FSP are taken from at least one thoroughly
homogenized sample, the replicate aliquots are analyzed, and standard laboratory QC
parameters (such as variance, mean, and coefficient of variation or relative percent
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difference) are calculated and compared to the method-specific performance
requirements specified in the QAPP

. Definitive confirmation: at least 10 percent of the screening data must be confirmed
with definitive data as described below; at a minimum, at least three screening samples
reported above the action level (if any) and three screening samples reported below the
action level (or as non-detects) should be randomly selected from the appropriate group
and confirmed

Screening data will only be used for well purging and health and safety monitoring; hence, definitive
confirmation will not be necessary. Field screening techniques for the collection of screening data at

NAS Alameda are presented in Section 5.3.1 of this QAPP.

Definitive Data

Definitive data are data generated using rigorous analytical methods, such as approved EPA reference
methods. Definitive data provide defensible data useable for characterization and assessment purposes.
Definitive data are also used to confirm screening data results. Definitive data are analyte-specific, with
confirmation of analyte identity and concentration. Methods produce tangible raw data in the form of
paper printouts or computer-generated electronic files. Data may be generated at the site or at an off-site
location, as long as the QA/QC requirements are satisfied. For the data to be definitive, either analytical

or total measurement error must be determined. QA/QC elements required for definitive data include the

following:
. Sample documentation (location, date and time collected, batch, etc.)
. Chain of custody (when appropriate)
. Sampling design approach (systematic, simple or stratified random, judgmental, etc.)
. Initial and continuing calibration
. Determination and documentation of detection limits
. Analyte(s) identification
. Analyte(s) quantitation

. QC blanks (trip, method, rinsate)
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. Matrix sﬁike recoveries
. Performance evaluation (PE) samples (when specified)

. Matrix duplicate: for two or more aliquots this is also referred to as the analytical error
determination (measures precision of analytical method); an appropriate number of
replicate aliquots, as specified in the QAPP, are taken from at least one thoroughly
homogenized sample, the replicate aliquots are analyzed, and standard laboratory QC
parameters are calculated and compared to the method-specific performance
requirements defined in the QAPP

L Field duplicates or total measurement error determination (measures overall precision of
measurement system, from sample acquisition through analysis): an appropriate number
of co-located samples are independently collected from the same location and analyzed
following standard operating procedures; the variance, mean, coefficient of variation, or
relative perceht difference are calculated for each matrix under investigation.

Samples that have been selected for definitive data for the groundwater monitoring activities and the
alphanumeric codes used to identify the samples are discussed in Section 4.1 of this QAPP; the methods

used to obtain the data are discussed in Section 5.3.2.

3.3 PARCC CRITERIA

Critical indicators of project data quality are the PARCC parameters (EPA 1987a). PARCC parameters
apply to both screening data and definitive data. Measurement objectives for these indicator parameters
were developed based on past experience of the project, limitations of the analytical methods or

screening techniques, and on the DQOs of the project.

3.3.1 Precision

Precision is the degree of mutual agreement between individual measurements of the same property
under prescribed similar conditions. For duplicate measurements, precision is expressed as the relative

percent difference (RPD) of the pair and is calculated using the following equation:

|D; - D:|

x 100%
1
5(D1 + D)

RPD =

Where:
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A
I

Concentration of analyte in original sample

A%
I

Concentration of analyte in duplicate sample

The precision of chemical analyses or analytical methods will be assessed through the analysis of matrix
spike/matrix spike duplicate (MS/MSD) samples and matrix duplicate samples. Each QC sample type will

provide unique information regarding the precision of the laboratory programs, as described below:

. MS/MSD samples: Laboratory analytical precision for organic analyses

. Matrix duplicate samples: Laboratory analytical precision for inorganic/
physical parameters

Precision acceptance criteria for duplicate and MS/MSD samples for analytical methodsi are presented in
Tables 3-1 through 3-4. Groundwater duplicate samples will be collected during each of the four
groundwater sampling events at NAS Alameda. The precision for field measurements will be evaluated
based on the results of duplicate measurements. At least 10 percent of the field measurements will be

obtained in duplicate.

When analytes are present in samples either near the method detection limit or substantially above the
detection limit, the precision objectives may not be appropriate. If precision objectives are not met, other

QC data will be evaluated to assess the validity of the data.

332 Accuracy

Accuracy refers to the degree of agreement of a measurement to its true value. The accuracy of an
analytical measurement is impacted by errors introduced through the sampling process, field
contamination, preservation, handling, sample matrix, sample preparation, and analytical techniques.
Sampling accuracy will be evaluated based on the result of the analysis of field blanks, trip blanks, and
equipment rinsate blanks. To evaluate laboratory accuracy, a program of sample spiking will be
_conducted by the analytical laboratory. This program includes the analysis of MS/MSD samples,
laboratory control samples (LCS) or blank spikes, and surrogate standards, and method blanks. MS/MSD
samples are performed at a frequency of 5 percent; LCS or blank spike at a frequency of 5 percent; and
surrogate standards, where applicable, are added to every sample analyzed for organic constituents. The

results of spiked samples will be expressed as percent recovery and will provide information on positive
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and negative bias. Accuracy acceptance criteria for matrix spike samples and surrogate standards,
expressed in percent recovery, for the definitive data analytical methods are presented in Tables 3-1

through 3-4. QC measurements are evaluated during data validation.

Accuracy is expressed in terms of percent recovery and is calculated by the following equation:

(Measured Spike Value - Unspiked Value)
(Known Spiked Value)

Percent Recovery = x 100%

333 Representativeness

Representativeness expresses the degree to which sample data accurately and precisely represent the
characteristics of a population, parameter variations at a sampling point, or an environmental condition
they are intended to represent. Representativeness is a qualitative parameter; hence no specific criteria
must be met. For this project, representative data will be obtained through the careful selection of
sampling sites and analytical parameters, the proper collection and handling of samples to avoid
interferences and minimize sample contaminatfon and loss of analytes, and the consistent application of
standardized field and laboratory procedures. To aid in the evaluation of the representativeness of each
sample, field and laboratory required method blank samples will be evaluated for the presence of
contaminants. Method blank samples will be considered in evaluating the validity of the data when there

are problems with contamination in any samples.

3.34 Completeness

Completeness is defined as the percentage of measurements that are judged valid. The project
completeness value will be evaluated at the conclusion of the data validation phase and will be calculated
by dividing the number of complete, valid sample results by the total number of sample analyses planned
for the project. As described in Section 4.5, the data validation process will assess whether a particular
data point is a valid result that is acceptable for all uses, an estimated result that is acceptable for limited

uses, or a rejected result that is unacceptable for any use. Complete results will be defined as results that
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are considered valid and include estimated results. Sample results that are considered rejected,

unacceptable, and unusable when compared to QC criteria will be listed as incomplete.
The completeness objective for the characterization of NAS Alameda is 90 percent for definitive data.

3.35 Comparability

Comparability is a qualitative parameter that expresses the confidence with which one data set may be
compared to another. This goal is achieved through the use of standardized techniques to collect and
analyze samples, and the use of appropriate units to repbrt analytical results. These techniques are
described in the FSP and throughout this QAPP. Analytical laboratories performing work for the Navy
must comply with the PRC SOW for laboratory services (PRC 1995) which specifies analytical

protocols, QC criteria, and standard deliverables, thereby promoting comparable data.

34 DETECTION AND QUANTITATION LIMITS

The instrument detection limit is the statisticai determination of the minimum concentration of an analyte
that can be distinguished from the normal electronic “noise” of an analytical instrument. The
quantitation limit is the lowest concentration at which an analyte can be accurately and reproducibly
quantified. Quantitation limits will vary depending on instrument sensitivity and sample matrix effects.
Contract required detection limits (CRDL) and contract required quantitation limits (CRQL) are the
minimum quantitation limits that are contractually required for analyses performed under the EPA
contract laboratory program (CLP). Metals analyzed using CLP methods are required to be reported to
the CRDL. Volatile organic compounds (VOC), semivolatile organic compounds (SVOC), and
organochlorine pesticides/polychlorinated biphenyls (PCB) analyzed by CLP methods are required to be
reported to the CRQL but also reported to the laboratory’s instrument detection limits which are lower.
Quantitation limits for other analyses are reported to the quantitation limits specified in the PRC SOW
for laboratory services (PRC 1995). The detection limits and quantitation limits for NAS Alameda site

characterization are listed in Table 3-5 for analyses of definitive data.
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TABLE 3-1

VOLATILE ORGANIC COMPOUNDS - CLP METHOD
MATRIX SPIKE AND SURROGATE SPIKE RECOVERY LIMITS
NAVAL AIR STATION, ALAMEDA

1,1-Dichloroethene 61-145 14
Trichloroethene 71-120 14
Chlorobenzene 75-130 13
Toluene 76-125 13
Benzene ' 76-127 11

Toluene-d8 88-110
Bromofluorobenzene 86-115
1,2-Dichloroethane-d4 76-114
Notes:

CLP Contract Laboratory Program

RPD Relative Percent Difference
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TABLE 3-2

SEMIVOLATILE ORGANIC COMPOUNDS - CLP METHOD
MATRIX SPIKE AND SURROGATE SPIKE RECOVERY LIMITS
NAVAL AIR STATION, ALAMEDA

1,2,4-Trichlorobenzene 39-98 28
Acenaphthene 46-118 31
2,4-Dinitrotoluene 24-96 38
Pyrene 26-127 31
N-Nitroso-di-n-propylamine 41-116 38
1,4-Dichlorobenzene 36-97 28
Pentachlorophenol 9-103 50
Phenol 12-110 42
2-Chlorophenol 27-123 40
4-Chloro-3-methylphenol 23-97 42
4-Nitrophenol 10-80 50

frr enzeﬁ;&; L —
2-Fluorbiphenyl 43-116
Terphenyl-d14 33-141
Phenol-d5 10-110
2-Fluorophenol 21-110
2,4,6-Tribromophenol 10-123
2-Chlorophenol-d4 33-110a
1,2-Dichlorobenzene-d4 16-110a

Notes:

CLP  Contract Laboratory Program
%R Percent recovery

RPD  Relative percent difference

a These limits are advisory only
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TABLE 3-3

ORGANOCHLORINE PESTICIDES/
POLYCHLORINATED BIPHENYLS - CLP METHOD
MATRIX SPIKE AND SURROGATE SPIKE RECOVERY LIMITS
NAVAL AIR STATION, ALAMEDA

Gamma-BHC (Lindane) 56-123 15
Heptachlor 40-131 20
Aldrin 40-120 22
Dieldrin , 52-126 18
Endrin 56-121. 21
4-4°-DDT 38-127 27

Tetrachloro-m-xylene 60-150
Decachlorobiphenyl 60-150
Notes:

BHC Benzene Hexachloride

CLP Contract Laboratory Program
DDT Dichlorodiphenyltrichloroethane
RPD Relative Percent Difference
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TABLE 3-4

CLP INORGANICS AND OTHER MISCELLANEOUS ANALYTES
MATRIX SPIKE AND SURROGATE SPIKE ACCURACY AND PRECISION LIMITS
NAVAL AIR STATION, ALAMEDA

Metals 75-125 25
Total Dissolved Solids - 75-125 25
Nitrate/Nitrite-N 75-125 25
Common Anions 75-125 25
Sulfide ' 75-125 25
Alkalinity 75-125 25
Total Organic Carbon 75-125 25
Total Extractable Petroleum 40-140 50
Hydrocarbons (TEPH)

Total Purgable Petroleum Hydrocarbons 60-140 50
(TPPH)

Surrogate Spike Compound (TPPH) 75-125
Surrogate Spike Compound (TEPH) 60-140
Notes:

CLP Contract Laboratory Program

RPD Relative Percent Difference

TPPH Total Purgable Petroleum Hydrocarbons
TEPH Total Extractable Petroleum Hydrocarbons
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TABLE 3-5

CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALAMEDA
(Page 1 of 8)

Chloromethane

Bromomethane -

o
QNM

Vinyl chloride
Chloroethane
Methylene chloride

Acetone

Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane

NN N

o
(9

DN

o
5

1,2-Dichloropropane

cis-1,3-Dichloropropene

Trichloroethene

Dibromochloromethane
1,1,2-Trichloroethane
Benzene

i N

o
ta

trans-1,3-Dichloropropene

Bromoform
4-Methyl-2-pentanone
2-Hexanone -
Tetrachloroethene

Toluene
1,1,2,2-Tetrachloroethane
Chlorobenzene
Ethylbenzene

Styrene

Total Xylenes

NN NN N
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TABLE 3-5

CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALEMEDA
(Page 2 of 8)

Phenol ‘ 10
Bis(2-Chlorethyl)ether 10
2-Chlorophenol 10
1,3-Dichlorobenzene 5
1,4-Dichlorobenzene (ng/L)

1,2-Dichlorobenzene (ug/L) 5
2-Methylphenol 10
2,2-Oxybis(1-Chloropropane) 10
4-Methylphenol 10
N-Nitroso-di-n-propylamine 10
Hexachloroethane 10
Nitrobenzene 10
Isophorone 10
2-Nitrophenol 10
2,4-Dimethylphenol 10
Bis(2-Chloroethoxy)methane 10
2,4-Dichlorophenol 10
1,2,4-Trichlorobenzene 10
Naphthalene 10
4-Chloroaniline 10
Hexachlorobutadiene 10
2-Methylnaphthalene 10
Hexachlorocyclopentadiene 10
2,4,6-Trichlorophenol 10
2,4,5-Trichlorophenol 25
2-Chloronaphthalene 10
2-Nitroaniline 25
Dimethylphthalate 10
Acenaphthylene 10
2,6-Dinitrotoluene 10
3-Nitroaniline 25
Acenaphthene 10
2,4-Dinitrophenol 25
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TABLE 3-5

CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALAMEDA
(Page 3 of 8)

4-Nitrophenol 25
Dibenzofuran 10
2.4-Dinitrotoluene 10
‘Diethylphthalate 10
4-Chlorophenyl-phenylether 10
Fluorene . 10
4-Nitroaniline 25
4,6-Dinitro-2-methylphenol 25
N-nitrosodiphenylamine 10
4-Bromophenyl-phenylether 10
Hexachlorobenzene 10
Pentachlorophenol 25
Phenanthrene 10
Anthracene 10
Carbazole : 10
Di-n-butylphthalate 10
Fluoranthene 10
Pyrene ' 10
Butylbenzyiphthalate 10
3,3-Dichlorobenzidine 10
Benzo(a)anthracene 10
Chrysene 10
Bis(2-ethylhexyl)phthalate 4
Di-n-octylphthalate 10
Benzo(b)fluoranthene v 10
Benzo(k)fluoranthene 10
Benzo(a)pyrene 10
Indeno(1,2,3-cd)pyrene 10
Dibenz(a,h)anthracene 10
Benzo(g,h,i)perylene 10
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TABLE 3-5

CONTRACT REQUIRED REPORTING LIMITS

NAVAL AIR STATION, ALAMEDA
(Page 4 of 8)

Total purgable petroleum hydrocarbons reported as:

Gasoline 0.05 Modified 8015
Total extractable petroleum hydrocarbons reported as:
Diesel 0.1 Modified 8015
Kerosene 0.1 Modified 8015
Motor Oil 0.1 Modified 8015
JP-5 0.1 Modified 8015
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TABLE 3-5

CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALAMEDA
(Page 5 of 8)

o-BHC 0.05

B-BHC 0.05
6-BHC 0.05
y-BHC (Lindane) 0.05
Heptachlor 0.05
Aldrin 0.05
Heptachlor epoxide 0.05
Endosulfan I 0.05
Dieldrin : 0.10
4,4'-DDE 0.10
Endrin : 0.10
Endosulfan 11 0.10
4,4'-DDD 0.10
Endosulfan sulfate 0.10
4,4-DDT 0.10
Methoxychlor 0.50
Endrin ketone 0.10
Endrin Aldehyde 0.10
a-Chlordane 0.05
y-Chlordane 0.05
Toxaphene 5.0
"Aroclor 1016 1.0
Aroclor 1221 2.0
Aroclor 1232 1.0
Aroclor 1242 1.0
Aroclor 1248 1.0
Aroclor 1254 1.0
Aroclor 1260 1.0
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TABLE 3-5

CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALAMEDA
(Page 6 of 8)

Aluminum 50b
Antimony 6b
Arsenic 10
Barium 200
Beryllium 4b
Cadmium 5
Calcium 5,000
Chromium ' 10
Cobalt 50
Copper 4.9b
Iron 100
Lead v 3
Magnesium 5,000
Manganese 15
Mercury 0.2
Molybdenum 10
Nickel 8.3b
Potassium 5,000
Selenium 5
Silver 2.3b
Sodium 5,000
Thallium 2b
Vanadium 50
Zinc 20
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TABLE 3-5

CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALAMEDA
(Page 7 of 8)

Alkalinity 5.0
Nitrate as Nitrogen 0.05
Nitrite as Nitrogen 0.05
Total Dissolved Solids (TDS) 10.0
Chloride 0.50
Sulfate - 0.50
Fluoride 0.50
Ortho-phosphate-p 0.05
Total Organic Carbon (TOC) 1.0

Notes:

ug/L micrograms per liter

BHC Benzene hexachloride

CLP Contract Laboratory Program

DDD Dichlorodiphenyldichloroethane

DDE Dichlorodiphenyldichloroethylene

DDT Dichlorodiphenyltrichloroethane

mg/L Milligrams per liter

SOwW Statement of Work

TDS Total Dissolved Solids

TOC Total Organic Carbon



TABLE 3-5

CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALEMEDA
(Page 8 of 8)

Notes:

CRQL
CRDL

CRQL of 1.0 mg/L was requested by the California Department of Toxic Substances
Control (DTSC) to meet current California and San Francisco Bay area water quality
standards.

CRDLs were requested by the California DTSC and the San Francisco Bay RWQCB to
meet current California and San Francisco Bay area water quality standards.

Contract Required Quantitation Limit

Contract Required Detection Limit
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4.0 DOCUMENTATION AND RECORDS

This section describes the field documentation requirements for the proposed field activities at NAS
Alameda and summarizes the overall sample identification and handling, including containers and
holding times, shipment to the laboratory, and the documentation, validation, and reporting of the

analytical results.

4.1 SAMPLE IDENTIFICATION

Samples will be identified to provide a means of tracking each sample from collection through analysis,
data reduction, reporting, and validation. A field identification system and a laboratory identification
system have been established for NAS Alameda to efficiently manage sample tracking, sample
referencing, and to provide a means of submitting blind samples to the laboratory. The following

subsections describe sample identification procedures in detail.

4.1.1 Field Identification System

Samples will be assigned a unique and easily transcribed identification number based on an alpha-
numeric code. This number, which will be used by field personnel but will not be submitted to the
laboratory, will facilitate the reporting of information about a specific site or sample. The number will

be based on a two-part alpha/numeric code (three-part for QC samples), as described in the following

examples:
Monitoring Well Number Sequential Quarter Number
M04-05 Q10
Trip-01 Q10

The first set of four to six letters, “M04-05" or “Trip-01”, will convey the monitoring well number or the

sample type (“Trip” indicates a trip blank) and a sequence number (01) for QC samples.

The sequential number for each quarter (Q10 in the examples above) designates which quarterly
sampling event a sample is associated with. The second quarter samples will be designated with a

«“Q207; third quarter samples will be designated with a “Q30” and so on.
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This number will facilitate the reporting of information about a specific site or sample and will provide
for chain of custody (COC) control from the time of sample collection through shipping, analysis, and
reporting. Table 4-1 summarizes the sample identification numbers and the analyses to be conducted for
the groundwater monitoring activities. Each sample container will be labeled immediately after the

sample is obtained. Sample label information will include:

4.1.2 Laboratory Identification System

Each sample will be assigned a unique identifier, apart from the field identification number, to provide a
means of submitting the samples blind to the laboratory. The number will be based on a three-part

alpha/numeric code, as described in the following example:

CTO Number Site Code Sample Number
108 S04 001
108 S00 001

The first set of three numbers, “108”, represents CTO number 0108, under which the field work and
sample analyses will be performed. The second set of numbers and/or letters, “S04” and “S00”,
references the site from which the samples are collected. In this case, “S04” represents NAS Alameda,
Site 4, and “S00” represents no site for QC samples that are not associated with any site. The last set of
numbers represent an arbitrary sample number, sequentially assigned to each sample, including any field
QC samples. This number will be used to cross reference the field identification number. Table 4-1
shows, by quarter, the sequential laboratory identification numbers and corresponding field identification

numbers, along with the analytical methods to be performed by the laboratory for each sample.

4.2 SAMPLE HANDLING

Sample handling procedures described in this section include appropriate sample containers and labeling,
custody seals, COCs, sample preservation and holding times, and sample packaging and shipping.

Table 4-2 summarizes these elements for this project.
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4.2.1 Sample Containers and Labels

Aqueous samples will be collected in glass or polyethylene containers. The contracted laboratory will
provide clean containers with caps which meet EPA CLP container guidelines for CLP methods and

appropriate EPA method guidelines for non-CLP methods.

A sample label will be affixed to each sample container sent to the laboratory. The sample label will be

completed in indelible ink and will include the following information:

Name and address of the analytical laboratory

. Project name and location (NAS Alameda)
. Site name |

. Sample identification number

. Sampling date and time

. Analyses requested

. Sample matrix (water)

.  Filtering (if applicable)

. Preservative used (“N/A” if none used)

o Samplef’s initials

After the label has been affixed to the sample container, the label will be covered with a wide strip of

clear strapping tape to protect it from moisture damage during shipment and storage.

4.2.2 Custody Seals

To ensure that no tampering occurs, U&A will place custody seals on each cooler used to ship samples.
Custody seals used during the course of the project will consist of security tape with the date and initials
of the sampler. Two seals will be placed on each cooler so that they must be broken to gain access to the

contents. Clear tape will be placed over the custody seals to protect them from accidental breakage.
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4.2.3 Chain of Custody

COC procedures provide an accurate written record that traces the possession of individual samples from
the time of field collection through laboratory analysis. A sample is considered in custody if it meets one

of the following criteria:

. In a person's possession

. In view after having been in physical custody

. In a secure within an ice chest sealed with custody seals area after having been in
physical custody

. In a designated secure area to which access is restricted to authorized personnel

A COC record will be used to document the samples collected and the analyses requested. Information

that field personnel will record on the COC record will include the following:

. Project name and number
. Name and signature of sampler(s)
. Destination of samples (name of laboratory)
. Laboratory identification number
. Date and time of sample collection
. Sample designation (grab or composite)
. Sampling location
. Signatures of personnel involved in custody transfer (including date and time of transfer)
o Airbill number, if applicable |
. Number and size of containers
. Preservatives used (“N/A” if not applicable)
. Sample matrix
. Analyses required
ALM_QAPP.DOC 4-4
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o Contract number (in upper left corner)

Unused lines on the COC record will be crossed out. COC records initiated in the field will be signed,
placed in a plastic resealable bag, and taped to the inside of the shipping container used for sample
transport. Signed airbills will serve as evidence of custody transfer between the field sampler and
courier, and between the courier and the laboratory. Copies of the COC record and the airbill will be

retained and filed by the sampler prior to shipment.

Upon receipt of an ice chest or shipping container, laboratory personnel will review the contents and will
sign and retain the COC record and the airbill. Information that will be recorded on the COC record in
the remarks column or on another appropriate document at the time of sample receipt will include the

following, as appropriate:

. Status of custody seals

. Temperature of ice chest upon receipt

. Identification number of broken sample containers, if any

. Description of discrepancies between the COC record, sample labels, and requested
analyses '

. Observations of visible headspace in VOC sample bottles, indicating inadequate sample
collection '

Laboratory personnel will contact the PRC Project Chemist regarding discrepancies in paperwork and
sample preservation, and will document nonconformances and corrective actions in accordance with
laboratory SOPs. After samples have been accepted by the laboratory, checked, and logged i'n, they will
be maintained in a manner consistent with custody and security requirements specified in the EPA CLP
SOW and the PRC SOW for laboratory services (PRC 1995). Specific laboratory COC procedures are
described in an SOP that is available in laboratory files, as required by the CLP.

4.24 Sample Preservation and Holding Times

Several of the chemical parameters to be measured in the laboratory are not chemically stable under some
conditions. In these cases, sample preservation is required. Methods of sample preservation are

relatively limited and are generally intended to (1) retard biological degradation, (2) retard chemical
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degradation, and (3) reduce container adsorption effects. The proposed groundwater samples will be
preserved by refrigeration, in accordance with appropriate EPA method protocols for CLP and non-CLP

methods.

Upon receipt of the samples from the shipping company, the laboratory will make every effort to analyze
all samples within the specified holding times for each analytical method. The field team will coordinate
sample shipments with the laboratory to reduce the possibility of these analyses exceeding the specified

holding times. Table 4-2 lists holding times for analytical methods.

4.2.5 Sample Packaging and Shipping

Groundwater samples collected at NAS Alameda will be identified as environmental samples for the
purpose of shipment. Environmental samples are defined as water that is not saturated with product
material. Department of Transportation (DOT) regulations will be followed for packaging and shipment.
The following procedures, which are taken from EPA guidance on field operations methods (EPA

1987b), meet these DOT requirements.

. An ice chest will be lined with a large plastic bag. After the bag is in place, the ice chest
will be filled with sample bottles that have been wrapped in bubble-wrap plastic. Any
_additional space between bottles will be filled with Styrofoam, starch peanuts, or
shredded paper. Sufficient packing material will be used to prevent sample containers
from making contact during shipment. Sufficient bagged ice or blue ice will be added to
the samples to maintain the ice chest at a temperature of 4°C during shipping. The large
plastic bag will be securely taped shut to prevent leakage.

° COC records will be sealed in plastic bags and taped to the inside of the ice chest lid.

. The ice chest will be closed and taped shut with filament-type strapping tape on both
ends. If the ice chest contains a drain, the drain will be taped closed both inside and
outside.

. The ice chest will be custody-sealed by placing a short length of custody tape across the

opening of the ice chest lid at two places, one on the front and one on the side of the ice
chest. The custody tape will then be signed and dated.

o An airbill will be prepared and affixed to the lid of the ice chest. The ice chest may then
be handed over to the specified overnight carrier, such as Federal Express or United
Parcel Service, for shipment.
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No samples will be held on site for more than 24 hours, except when weekend sampling occurs. Samples

collected on weekends will be refrigerated and shipped on the next available working day.

4.3 SAMPLE DOCUMENTATION

Sampling activities conducted during the field work require several forms of documentation to maintain
sample identification, COC, and to record significant events or observations. Field personne] are
responsible for accurately reporting data in the appropriate field documents. Required documentation
will include the use of logbooks and other field forms such as sample registers, field sampling forms, and

daily field progress reports.

4.3.1 Logbooks

Logbooks are hardbound notebooks in which activities associated with the field investigation will be
thoroughly described. Logbooks are intended to provide sufficient information to reconstruct events
occurring during the field project. Project logbooks consist of the site logbook and the field logbook.
The site logbook is kept by the U&A field team leader and is used as a directory. The field logbook is
more task-specific, containing general information regarding drilling and sampling activities, and is kept
by the U&A rig geologist or other field team member. In the site logbook, the U&A field team leader
will record which field logbook contains the task-specific information. The general information to be

recorded within the site logbook includes, at a minimum, the following:

. Summary of daily activities, including information presented at the daily safety meeting
. Equipment on site

* Descriptions of deviations from the FSP

. Address and contact information

J Personnel on site

. Weather

. Sampling and shipping summary

- Airbill number
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- COC record number
-~  Sample destination

—  Time of pickup

Specific information to be recorded in the field logbook during sampling activities includes the

following:
. Stop and start times for sampling activities at each location
o Description of any problems encountered during sampling at each location
J Description of deviations from the SAP
. Name of the U&A geologist or U&A engineer performing the sampling
. Photoionization detector (PID) readings and calibration data
. Depth to groundwater at each location

Other observations may be included as appropriate.

4.3.2 Field Change Request Forms

Field change request forms provide a written record documenting proposed changes to project plan
documents including the monitoring plan, the FSP, the HSP, and/or the QAPP. Any request will include
the rationale for the proposed change and the anticipated impact of the deviation. The form will be
signed by appropriate project personnel, including the U&A field team leader, the health and safety
officer, and the PRC Project Manager. Approval of the change by the Navy may be required before

changes to the field program are implemented.

4.3.3 Daily Field Progress Reports

A daily field progress report will be submitted by field personnel to the PRC Project Manager each day

during field activities. The report will include a discussion of the following topics:

) Date
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. Weather, including approximate temperature and approximate wind speed and direction
. Personnel performing site activities
. Visitors to the site

. Work performed

. Sampling performed, including specifics

. QC activities initiated

) Level of health and safety protection

. Problems encountered and corrective actions taken
J Next day's anticipated work schedule

. Signature of individual completing the report

The field personnel are responsible for completely reporting data in the appropriate field documentation.
Field documentation will be maintained in the following types of documents: field log books, sample
labels, COC forms, and field data sheets for recording sampling activities, geological operations, and field
calibration and maintenance data. A sample register will be generated prior to the field sampling event.

The sample identification will be assigned based on proposed sampling locations.

4.4 LABORATORY DOCUMENTATION

The laboratory will provide data packages in accordance with the Navy CLEAN II Laboratory Services
SOW (PRC 1995). The data package will include two copies of a summary data package containing the

following:
. Case narrative
. | Copies of nonconformance/corrective action forms
. COC forms
. Tracking documents
. Sample results
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° QA/QC summaries

The data package will also include requirements for a full data package that includes the following:

. Sample raw data
) QC raw data
. Standard raw data
o Instrument raw data
. Other raw data
4.5 DATA VALﬂ)ATION AND QUALITY CONTROL SUMMARY REPORTS

Data validation is the process by which the laboratory data package, or sample delivery group (SDG), is
technically evaluated by a party independent of the laboratory.

The laboratory will analyze samples in SDGs that consist of no more than 20 samples each. The
validation reviewer will prepare a validation narrative for each SDG. Each validation narrative will
contain a list of the samples in the SDG, the analyses performed, the identity of the samples receiving

full validation, and the results of validation for each methodology.

During data validation, the validation reviewer will complete worksheets that document the criteria
reviewed. These worksheets will be used to generate the validation narrative. The worksheets are'part of

the complete data validation report that will be kept on file in PRC's Sacramento office.

Once the analytical data have been received from the laboratory and the data validation has been

performed, a quality control summary report (QCSR) will be prepared.

The QCSR summarizes the data validation reports, the project goals, the PARCC criteria, and evaluates
the ability of the analytical data to support the project DQOs. The QCSR will include the following

information:

] Tabulated, validated data tables

ALM _QAPP.DOC 4-10
7/10/97



. Data validation narratives
. Evaluation of PARCC criteria
The QCSR is intended to provide a general overview of data quality and the data validation reports.

Speciﬁc details may be found in the data validation narratives which will be included in an appendix to

the QCSR.
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FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

TABLE 4-1

NAVAL AIR STATION, ALAMEDA

(Page 1 0of 20)
ell/ Laboratory Pest/

IXC ID Identification Field Identification | Matrix | VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions [ TDS | TOC [ Sulfide | Alkalinity
"Site 01 - Quarter 1

{IM028-E 108-S01-001 M028-E-Q10 Water | X X - X X X X X X X X X
lIMO28-E* 108-501-002 M028-E-Q10D Water X X - X X X - — — - - -
iIM003-E 108-S01-003 M003-E-Q10 Water | X — — X - - X X X — X X
lIM031-E 108-S01-004 M031-E-Q10 Water X - - X - — X X X — X X
{IM030-E 108-S01-005 M030-E-Q10 Water | X — - X — ~ X X X - X X
[iM033-A 108-S01-006 M033-A-Q10 Water | X — — X - — X X X - X X
iM034-A 108-S01-007 M034-A-Q10 Water X X - X X X X X X X X X
{M035-A 108-S01-008 M035-A-Q10 Water | X - X - - X X X - X X
[M028-C 108-S01-009 M028-C-Q10 Water | X — — X X X X X X X X X
{iIMO01-E 108-S01-010 M001-E-Q10 Water | X X - X - - X X X — X X
[IM002-E 108-S01-011 M002-E-Q10 Water | X X - X - - X X X - X X
iIM027-E 108-S01-012 M027-E-Q10 Water | X - - X - - X X X - X X
[IM028-A 108-S01-013 M028-A-Q10 Water | X X — X X X X X X X X X
{M028-E 108-S01-014 M028-E-Q10 Water | X X - X X X X X X X X X
{IM029-E 108-S01-015 M029-E-Q10 Water | X X - X —~ — X X X - X X
"Site 02 - Quarter 1

iIM010-A 108-S02-001 M010-A-Q10 Water | X - - X - - X X X - X X
iM013-A 108-S02-002 M013-A-Q10 Water | X — — X - - X X X - X X
lMO17-A 108-502-003 M017-A-Q10 Water | X - - X - - X X X - X X
{(MO19-E 108-S02-004 M019-E-Q10 Water [ X X - X - - X X X - X X
{(MO19-E* 108-S02-005 M019-E-Q10 Water | X X - X - — - — — = ~ =
[iM021-E 108-S02-006 M021-E-Q10 Water | X - - X - - X X X - X X
|M023-E 108-S02-007 M023-E-Q10 Water | X X - X - — X X X - X X
{M024-A 108-502-008 M024-A-Q10 Water X X - X - - X X X - X X
{M024-E 108-S02-009 M024-E-Q10 Water X X - X - — X X X - X X
iM036-A 108-S02-010 M036-A-Q10 Water X X X X - - X X X - X X
[IM036-B 108-S02-011 M036-B-Q10 Water | X — - X — - | x X X - X X
[(M036-E 108-S02-012 M036-E-Q10 Water X X - X - — X X X - X X
{(M037-A 108-S02-013 M037-A-Q10 Water [ X X X X — — X X X — X X
iM037-B 108-502-014 M037-B-Q10 Water | X - - X - — X X X — X X
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 2 of 20)

ell/ Laboratory Pest/
I‘(;C ID Identification Field Identification | Matrix{ VOC | SVOC | PCB | Metals | TPPH | TEPH { Nitr-N | Anions | TDS | TOC | Suifide | Alkalinity
“Site 02 (Continued) - Quarter 1
[IM037-E 108-S02-015 M037-E-Q10 Water | X - - X - - X X X — X X
IM038-A 108-S02-016 M038-A-Q10 Water X X X X - - X X X - X X
[iM038-B 108-502-017 M038-B-Q10 Water X — — X - - X X X - X X
iiM038-B* 108-S02-018 M038-B-Q10D Water X - - X — — - — — — = _
liIM038-E 108-S02-019 M038-E-Q10 Water X X - X - - X X X — X X
liM039-A 108-502-020 M039-A-Q10 Water X X X X - - X X X - X X
iiM039-B 108-S02-021 M039-B-Q10 Water | X — - X - - X X X - X X
{(M039-E 108-502-022 M039-E-Q10 Water | X X — X — - X X X - X X
"Site 03 - Quarter 1 :
1IM03-04 108-503-001 M03-04-Q10 Water | X - - X X X X X X X X X
[tM03-05 108-503-002 M03-05-Q10 Water | X - - X - - X X X X X X
liM03-07 108-S03-003 M03-07-Q10 Water | X - - X X X X X X X X X
"Site 04 - Quarter 1
{IM04-05 108-S04-001 M04-05-Q10 Water | X — - X - - X X X X X X
[IM04-06 108-S04-002 M04-06-Q10 Water X - - X - - X X X X X X
{IM04-07 108-S04-003 M04-07-Q10 Water X - - X - - X X X X X X
{ipo4-03 108-S04-004 D04-03-Q10 Water X - - X - - X X X X X X
[(MW360-1 108-S04-005 MW360-1-Q10 Water | X - - X - - X X X | X X X
IMW360-2 108-S04-006 MW360-2-Q10 Water | X - — X — - X X X X X X
IMW360-3 108-S04-007 MW360-3-Q10 Water X - - X - - X X X X X X
MW 360-4 108-S04-008 MW360-4-Q10 Water | X - - X — - X X X X X X
[IMW360-4*]  108-S04-009 MW360-4-Q10D Water X - - X — — - — — — — —
"Site 05 - Quarter 1
[M05-11 108-S05-001 M05-06-Q10 Water X - - X - - X X X X X X
[iM05-12 108-S05-002 M05-07-Q10 Water | X - - X - — X X X X X X
1IM05-01 108-S05-003 MO05-08-Q10 Water | X - — X - - X X X X X X
{iM05-02 108-S05-004 M05-09-Q10 Water X - - X - - X X X X X X
limMo5-03 108-S05-005 MO05-10-Q10 Water | X - — X - - X X X X X X
|(M05-04 108-S05-006 D05-01-Q10 Water X - - X - - X X X X X X
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FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

TABLE 4-1

(Page 3 of 20)

ell/ Laboratory Pest/
lgC ID Identification Field Identification | Matrix| VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS | TOC | Sulfide | Alkalinity
“Site 05 (Continued) - Quarter 1
[IM05-05 108-S05-007 D05-02-Q10 Water | X - X — — X X X X X X
{IM05-06 108-S05-008 M05-06-Q10 Water | X - X — — X X X X X X
lMo05-07 108-S05-009 M05-07-Q10 Water | X - X - - X X X X X X
1iM05-08 108-S05-010 MO05-08-Q10 Water | X - X — ~ X X X X X X
liM05-09 108-S05-011 M05-09-Q10 Water | X - X - - X X X X X X
[iMo5-10 108-S05-012 M05-10-Q10 Water | X - X - - X X X X X X
{D05-02 108-S05-013 D05-02-Q10 Water | X - X - - X X X X X X
{ID05-02* 108-S05-014 D05-02-Q10D Water | X - X — — — — — — — -
{IMOSHW-01]  108-505-015 MOSHW-01-Q10 Water X - X - - X X X X X X
iIMO5BS-01 | 108-S05-016 MO5B5-Q10 Water [ X -- X - - X X X X X X
||Site 06 - Quarter 1
[iM06-06 | 108-S06-001 | M06-06-Q10 | Water [ X | - | X - - X X X X X X
“Site 07 - Quarter 1
[IM07A-09 108-S07-001 MO07A-09-Q10 Water | X - X — — X X X X X X
[iD07A-02 108-S07-002 D7A-02-Q10 Water | X - X — — X X X X X X
[IM07A-03 108-S07-003 MW7A-03-Q10 Water | X — X X X X X X X X X
w1 108-807-004 W1-07A-Q10 Water | X — X X X X X X X X X
ftwi* 108-S07-005 W1-07A-Q10D Water X - X X X - — - . — —
[MO7A-04 108-507-006 M02A-04-Q10 Water | X - X X X X X X X X
“Site 09 - Quarter 1
{IM09-06 108-509-001 M09-06-Q10 Water X - X - - X X X X X X
{M09-06* 108-S09-002 M09-06-Q10D Water | X — X - - — - - - - —
[IDo9-01 108-S09-003 D09-01-Q10 Water [ X — X - — X X X X X X
"Site 10 - Quarter 1
M10-01 | 108-S10-001 | M10-01-Q10 | water | X | - | X - - X X X X X X
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PR

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

TABLE 4-1

(Page 4 of 20)
ell/ Laboratory Pest/
QC ID Identification | Field Identification | Matrix| VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS | TOC | Sulfide |Alkalinity

"Site 11 - Quarter 1

[IM11-05 108-S11-001 M11-05-Q10 Water | X - - X - - X X X X X X
{M11-06 108-S11-002 M11-06-Q10 Water X - - X — - X X X X X X
lM11-01 108-S11-003 M11-01-Q10 Water X - - X - - X X X X X X
liM11-02 108-S11-004 M11-02-Q10 Water X - - X - - X X X X X X
{M11-02* 108-S11-005 M11-02-Q10D Water | X - - X — — - — — — - —
"Site 12 - Quarter 1 .

fM12-01 | 108-S12-001 | M12-01-Q10 Water | X - | - ] X - - X X X X X | X
IlSite 13 - Quarter 1

[M13-06 108-S13-001 M13-06-Q10 Water | X X - X X X X X X X X X
{M13-09 108-S13-002 M13-09-Q10 Water X - - X X X X X X X X X
{MWOR-5 108-S13-003 MWOR-5-Q10 Water X - - X X X X X X X X X
IMWOR-5* |  108-S13-004 MWOR-5-Q10D Water X - - X X X - - - - — =
"Site 14 - Quarter 1

M101-A | 108-S14-001 |  MI01-A-Q10 Water | X - | - ] X X X X X X X X X
"Site 16 - Quarter 1

fIM16-04 108-S16-001 M16-04-Q10 Water | X - — X — — X X X X X X
iM16-04* 108-516-002 M16-04-Q10D Water X - — X - — — - - — = -
"Site 19 - Quarter 1

IMWDI13-3 | 108-S19-001 |  MWDI3-3-Q10 Water | X - | - ] X X X X X X X X X
||Site 21 - Quarter 1

[Mo7B-01 | 108-S21-001 |  MO07B-01-Q10 Water | X - | - ] X - - X X X X X X
||Site 22 - Quarter 1

{(M07C-07 108-522-001 M07C-07-Q10 Water | X - - X X X X X X X X X
{(M07C-08 108-S22-002 M07C-08-Q10 Water | X — — X X X X X X X X X
[[Do7C-01 108-S22-003 D07C-01-Q10 Water | X - — X X X X X X X X X
((MW547-4 108-522-004 MW547-4-Q10 Water | X — — X X X X X X X X X
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 5 of 20)
lWell/ Laboratory Pest/
QC ID Identification Field Identification | Matrix | VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS | TOC | Sulfide | Alkalinity
“Site 23 - Quarter 1
{iD10B-02 108-523-001 D10B-01-Q10 Water [ X — - X — — X X X X X X
{M530-2 108-S23-002 M530-2-Q10 Water X — - X X X X X X X X X
Background Well - Quarter 1
IMBG-3 | 108-SBG-001 MBG-3-Q10 Water | X X X X X X X X | X X X X
"Off Site Wells - Quarter 1
flcw-1 108-CW-001 CW-1-Q10 Water - - - X — - X X X X X X
flcw-2 108-CW-002 CW-2-Q10 Water - - - X - - X X X X X X
flcw-3 108-CW-003 CW-3-Q10 Water — - - X - - X X X X X X
llcw-4 108-CW-004 CW-4-Q10 Water — — - X - — X X X X X X
ficw-5 108-CW-005 CW-5-Q10 Water | — - — X — — X X X X X X
jlcw-5+ 108-CW-006 CW-5-Q10D Water - - - X — - - - — — = _
llcw-6 108-CW-007 CW-6-Q10 Water - - - X - - X X X X X X
flcw-7 108-CW-008 CW-7-Q10 Water - - - X — - X X X X X X
flcw-8 108-CW-009 CW-8-Q10 Water | - ~ - X - - X X X X X X
flcw-9 108-CW-010 CW-9-Q10 Water [ — ~ - X - — X X X X X X
"QC Samples (Trip Blanks) - Quarter 1
Trip Blank |  108-S00-001 Trip-01-Q10 Water | X - — - — - - — - - - -
Trip Blank 108-S00-002 Trip-02-Q10 Water X — - - - - - - - - - -
Trip Blank |  108-S00-003 Trip-03-Q10 Water | X — — — — — - — — - — -
Trip Blank |  108-S00-004 Trip-04-Q10 Water | X — - — — - — — — = = —
Trip Blank |  108-S00-005 Trip-05-Q10 Water | X - — — — - — — _ — = —
Trip Blank |  108-S00-006 Trip-06-Q10 Water | X — — — — — - — — = = -
Trip Blank |  108-S00-007 Trip-07-Q10 Water | X - — — — — — — - = = —
Trip Blank |  108-S00-008 Trip-08-Q10 Water | X — — — — — — — _ - = —
Trip Blank |  108-S00-009 Trip-09-Q10 Water | - X - — — — — — — — — = —
Trip Blank 108-S00-010 Trip-10-Q10 Water X — — - — - - — - — - -
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FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

TABLE 4-1

(Page 6 of 20)

lWeII/ Laboratory Pest/

QC ID Identification Field Identification | Matrix | VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS | TOC | Sulfide | Alkalinity]
Site 01 - Quarter 2

[iM028-E 108-S01-016 MO028-E-Q20 Water | X X - X X X X X X - X X
|M028-E* 108-S01-017 M028-E-Q20D Water X X - X X X. - - — - — -
[IM003-E 108-S01-018 M003-E-Q20 Water | X - - X — — X X X — X X
IIM031-E 108-S01-019 M031-E-Q20 Water X - - X - - X X X - X X
{iM030-E 108-S01-020 MO030-E-Q20 Water | X — - X - — X X X - X X
[IM033-A 108-501-021 M033-A-Q20 Water | X - - X - - X X X - X X
IM034-A 108-S01-022 M034-A-Q20 Water X X - X X X X X X - X X
[M035-A 108-S01-023 M035-A-Q20 Water X - - X - - X X X - X X
[IM028-C 108-S01-024 M028-C-Q20 Water | X - - X X X X X X - X X
[Mo01-E 108-S01-025 M001-E-Q20 Water | X X - X - — X X X — X X
{(M002-E 108-S01-026 M002-E-Q20 Water | X X — X - - X X X - X X -
iM027-E 108-S01-027 M027-E-Q20 Water | X - - X - - X X X - X X
IIM028-A 108-S01-028 M028-A-Q20 Water | X X - X X X X X X - X X
{IM028-E 108-S01-029 MO028-E-Q20 Water | X X - X X X X X X - X X
{(M029-E 108-S01-030 MO029-E-Q20 Water [ X X - X - - X X X - X X
"Site 02 - Quarter 2

iIM010-A 108-S02-023 M010-A-Q20 Water | X - - X - - X X X - X X
[iMO13-A 108-S02-024 M013-A-Q20 Water | X - - X - — X X X - X X
[iMO17-A 108-502-025 M017-A-Q20 Water X - - X - - X X X — X X
{M019-E 108-502-026 M019-E-Q20 Water | X X — X — - X X X - X X
(MO19-E* 108-S02-027 M019-E-Q20 Water | X X - X — - - — — — — =
{(M021-E 108-S02-028 M021-E-Q20 Water | X - - X - - X X X — X X
{(M023-E 108-502-029 M023-E-Q20 Water | X X - X - - X X X - X X
[M024-A 108-S02-030 M024-A-Q20 Water | X X - X - — X X X — X X
[M024-E 108-S02-031 M024-E-Q20 Water | X X - X — — X X X - X X
(M036-A 108-S02-032 M036-A-Q20 Water | X X X X - - X X X — X X
[M036-B 108-502-033 M036-B-Q20 Water X - - X - — X X X - X X
[IMO36-E 108-S02-034 MO036-E-Q20 Water [ X X - X - — X X X - X X
[M037-A 108-S02-035 M037-A-Q20 Water | X X X X - — X X X - X X
[M037-B 108-S02-036 M037-B-Q20 Water X - - X - - X X X — X X
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FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

TABLE 4-1

(Page 7 of 20)

ell/ Laboratory Pest/
Igc ID Identification Field Identification | Matrix| VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS | TOC | Sulfide | Alkalinity
IISite 02 (Continued) - Quarter 2
liIM037-E 108-502-037 M037-E-Q20 Water X - - X — - X X X — X X
|IM038-A 108-S02-038 M038-A-Q20 Water | X X X X — - X X X — X X
{iM038-B 108-502-039 M038-B-Q20 Water X - - X - - X X X - X X
IM038-B* 108-S02-040 M038-B-Q20D Water X — — X — - - - - = _ _
{IM038-E 108-S02-041 M038-E-Q20 Water X X - X - - X X X - X X |
[iM039-A 108-S02-042 M039-A-Q20 Water | X X X X — - X X X — X X
[iM039-B 108-S02-043 M039-B-Q20 Water | X - — X - - X X X — X X
[IM039-E 108-S02-044 MO039-E-Q20 Water | X X - X - - X X X - X X
||Site 03 - Quarter 2
[IM03-04 108-S03-004 M03-04-Q20 Water | X - - X X X X X X — X X
liM03-05 108-S03-005 M03-05-Q20 Water | X - - X - — X X X — X X
liM03-07 108-503-006 M03-07-Q20 Water X - - X X X X X X - X X
“Site 04 - Quarter 2
{iM04-05 108-S04-010 MO04-05-Q20 Water | X - - X - - X X X - X X
liM04-06 108-S04-011 M04-06-Q20 Water X - - X - - X X X - X X
liMo4-07 108-S04-012 M04-07-Q20 Water X — - X — - X X X - X X
{iD04-03 108-504-013 D04-03-Q20 Water X - — X - - X X X — X X
[IMW360-1 108-S04-014 MW360-1-Q20 Water [ X - - X - - X X X - X X
lIMW360-2 108-S04-015 MW360-2-Q20 Water X - - X — - X X X - X X
lIMw360-3 108-504-016 MW360-3-Q20 Water X — - X - - X X X - X X
[IMW360-4 108-S04-017 MW360-4-Q20 Water X — - X - - X X X — X X
[MW360-4* |  108-S04-018 MW360-4-Q20D Water | X — — X - - - — - — - Z
"Site 05 - Quarter 2
(Mos-11 108-S05-017 M05-06-Q20 Water | X - - X - - X X X — X X
[IMO5-12 108-505-018 M05-07-Q20 Water X - - X - — X X X — X X
liMo5-01 108-S05-019 M05-08-Q20 Water X - - X - - X X X - X X
liM05-02 108-505-020 M05-09-Q20 Water X - - X - - X X X — X X
[[M05-03 108-505-021 MO05-10-Q20 Water X - - X - - X X X - X X
[IM05-04 108-S05-022 D05-01-Q20 Water X - - X - — X X X — X X
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FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

TABLE 4-1

(Page 8 of 20)

ell/ Laboratory Pest/
Igc 1D Identification | Field Identification | Matrix| VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS | TOC | Sulfide | Alkalinity}
IISite 05 (Continued) - Quarter 2 ,
{iM05-05 108-S05-023 D05-02-Q20 Water | X - - X - - X X X - X X
[IM05-06 108-S05-024 M05-06-Q20 Water X - - X - - X X X — X X
[IM05-07 108-S05-025 M05-07-Q20 Water X - - X - - X X X - X X
IM05-08 108-S05-026 M05-08-Q20 Water X - - X - - X X X ~ X X
{iM05-09 108-S05-027 M05-09-Q20 Water | X - - X - — X X X - X X
{iIM05-10 108-S05-028 MO05-10-Q20 Water | X - - X - - X X X — X X
[iD05-02 108-S05-029 D05-02-Q20 Water | X - - X - - X X X - X X
[D05-02* 108-S05-030 D05-02-Q20D Water | X - - X - — — - — — - —
{IMOSHW-01]  108-S05-031 MOSHW-01-Q20 Water | X - - X - - X X X - X X
{iM05BS-01 108-S05-032 MO05B5-Q20 Water | X - - X - - X X X - X X
"Site 06 - Quarter 2
[Mo6-06 | 108-S06-002 | M06-06-Q20 Water | X - | - | X - - X X X - X X
"Site 07 - Quarter 2
[M07A-09 108-S07-007 M07A-09-Q20 Water | X - - X - - X X X — X X
IID07A-02 108-S07-008 D7A-02-Q20 Water X - - X — — X X X - X X
iM07A-03 108-S07-009 MW7A-03-Q20 Water | X - — X X X X X X - X X
w1 108-S07-010 W1-07A-Q20 Water | X - - X X X X X X - X X
ftw1* 108-S07-011 W1-07A-Q20D Water | X - - X X X — — - — — —
{IM07A-04 108-S07-012 M02A-04-Q20 Water | X - ~ X X X X X - X X
"Site 09 - Quarter 2
[iM09-06 108-S09-004 M09-06-Q20 Water [ X - - X - - X X X — X X
(M09-06* 108-S09-005 M09-06-Q20D Water | X - - X — - - - - — - -
[[Do9-01 108-S09-006 D09-01-Q20 Water | X - - X - - X X X - X X
"Site 10 - Quarter 2 .
[M1o-01 | 108-S10-002 | M10-01-Q20 Water | X - | - 1 X - - X X X - X X
"Site 11 - Quarter 2
iiM11-05 108-S11-006 M11-05-Q20 Water | X - - X - — X X X — X X
M11-06 108-S11-007 M11-06-Q20 Water | X ~ - X - - X X X — X X
iiM11-01 108-S11-008 M11-01-Q20 Water | X - — X - — X X X — X X
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FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

TABLE 4-1

(Page 9 of 20)
ell/ Laboratory Pest/
QC ID Identification Field Identification | Matrix| VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS TOC | Sulfide | Alkalinity]

“Site 11 (Continued) - Quarter 2

lM11-02 108-S11-009 M11-02-Q20 Water | X - - X - - X X X — X X
lM11-02% 108-S11-010 M11-02-Q20D Water X - - X - — — - — - - =
"Site 12 - Quarter 2

fiM12-01 | 108-S12-002 | M12-01-Q20 | Water | X - | - 1 X - - X X X — X X
"Site 13 - Quarter 2

[iM13-06 108-S13-005 M13-06-Q20 Water X X - X X X X X X - X X
[iM13-09 108-S13-006 M13-09-Q20 Water | X - - X X X X X X — X X
IMWOR-5 108-S13-007 MWOR-5-Q20 Water X - - X X X X X X - X X
IMWOR-5* 108-S13-008 MWOR-5-Q20D Water X - - X X X - - - — — —
“Site 14 - Quarter 2

liM101-A | 108-S14-002 | M101-A-Q20 | water | X - | - | X X X X X X - X X
“Site 16 - Quarter 2

[IM16-04 108-S16-003 M16-04-Q20 Water | X - — X ~ — X X X — X X
{M16-04* 108-S16-004 M16-04-Q20D Water | X - - X - - - - — - - -
"Site 19 - Quarter 2

MWDI13-3 | 108-S19-002 | ~ MWDI3-3-Q20 | Water | X - | -1 X X X X X X — X X
“Site 21 - Quarter 2

[Mo7B-01 | 108-S21-002 |  MO7B-01-Q20 | Water [ X - | - ] X - - X X X - X X
"Site 22 - Quarter 2

liMo7C-07 108-S22-005 M07C-07-Q20 Water X - - X X X X X X - X X
{iM07C-08 108-S22-006 M07C-08-Q20 Water | X - - X X X X X X - X X
lIbo7C-01 108-S22-007 D07C-01-Q20 Water X - - X X X X X X — X X
[(MW547-4 108-522-008 MW547-4-Q20 Water [ X - ~ X X X X X X — X X
"Site 23 - Quarter 2

HD10B-02 108-523-003 D10B-01-Q20 Water [ X - - X - - X X X - X X
[M530-2 108-S23-004 M530-2-Q20 Water X - - X X X X X X — X X
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FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

!

TABLE 4-1

(Page 10 of 20)
F'Vell/ Laboratory Pest/
QC ID Identification Field Identification | Matrix| VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS | TOC | Sulfide | Alkalinity
Background Well - Quarter 2
lMBG-3 | 108-SBG-002 | MBG-3-Q20 [ Water [ X X | x | X X X X X X — X X
"Off Site Wells - Quarter 2
flcw-1 108-CW-011 CW-1-Q20 Water |  — - — X — — X X X X X X
licw-2 108-CW-012 CW-2-Q20 Water - - - X — — X X X X X X
llcw-3 108-CW-013 CW-3-Q20 Water - - - X - — X X X X X X
fcw-4 108-CW-014 CW-4-Q20 Water - — - X - - X X X X X X
ficw-5 108-CW-015 CW-5-Q20 Water - - - X - - X X X X X X
licw-5* 108-CW-016 CW-5-Q20D Water - - - X - - - — — - — —
flcw-6 108-CW-017 CW-6-Q20 Water - - - X - - X X X X X X
flcw-7 108-CW-018 CW-7-Q20 Water |  — — — X — — X X X X X X
llcw-8 108-CW-019 CW-8-Q20 Water - - - X — — X X X X X X
llcw-9 108-CW-020 CW-9-Q20 Water | — - — X - - X X X X X X
"QC Samples (Trip Blanks) - Quarter 2
Trip Blank 108-S00-011 Trip-01-Q20 Water | X - — — — - - - — . - -
Trip Blank 108-S00-012 Trip-02-Q20 Water | X -~ — - — — - - — — — Z
Trip Blank 108-S00-013 Trip-03-Q20 Water X — — - - - - - - - — -
Trip Blank 108-S00-014 Trip-04-Q20 Water | X — - — — - - — — = = -
Trip Blank 108-S00-015 Trip-05-Q20 Water | X - — — — - — — - = = -
Trip Blank 108-S00-016 Trip-06-Q20 Water [ X - — — — — — . = = - -
Trip Blank 108-S00-017 Trip-07-Q20 Water | X — - — — — — — — = — -
Trip Blank 108-S00-018 Trip-08-Q20 Water X - - - - - - - - - - -
Trip Blank 108-S00-019 Trip-09-Q20 Water | X - — — — — — - — — = Z
Trip Blank 108-S00-020 Trip-10-Q20 Water | X - — — — — — — — - = -
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FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

TABLE 4-1

(Page 11 of 20)
ell/ Laboratory Pest/

IXC ID Identification Field Identification | Matrix| VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS TOC | Sulfide | Alkalinity
“Site 01 - Quarter 3

{(M028-E 108-S01-031. M028-E-Q30 Water | X X — X X X X X X — X X
{(M028-E* 108-S01-032 M028-E-Q30D Water | X X - X X X — — — - _ -
IIM003-E 108-S01-033 M003-E-Q30 Water X — - X — — X X X - X X
[IM031-E 108-S01-034 M031-E-Q30 Water X - - X - — X X X — X X
[iM030-E 108-S01-035 M030-E-Q30 Water | X — — X — — X X X - X X
[Mo033-A 108-S01-036 M033-A-Q30 Water | X - - X — — X X X — X X
{iM034-A 108-S01-037 M034-A-Q30 Water | X X - X X X X X X - X X
{iM035-A - 108-S01-038 M035-A-Q30 Water X — — X — - X X X — X X
1IM028-C 108-501-039 M028-C-Q30 Water [ X - - X X X X X X - X X
|iM001-E 108-S01-040 M001-E-Q30 Water | X X - X - — X X X — X X
[IM002-E 108-S01-041 M002-E-Q30 Water | X - | X - X — — X X X - X X
{M027-E 108-S01-042 M027-E-Q30 Water | X - - X — - X X X - X X
liM028-A 108-S01-043 M028-A-Q30 Water | X X - X X X X X X - X X
{IM028-E 108-S01-044 M028-E-Q30 Water | X X — X X X X X X — X X
[IM029-E 108-S01-045 M029-E-Q30 Water | X X - X - - X X X — X X
||Site 02 - Quarter 3

[(MO10-A 108-S02-045 M010-A-Q30 Water | X - - X — — X X X - X X
[M013-A 108-S02-046 M013-A-Q30 Water | X — — X — — X X X — X X
iM017-A 108-S02-047 MO017-A-Q30 Water X - - X - - X X X - X X
[IM019-E 108-502-048 M019-E-Q30 Water X X - X - — X X X — X X
[IMO19-E* 108-S02-049 M019-E-Q30 Water X X - X — — - - - — = —
{(M021-E 108-502-050 M021-E-Q30 Water X - - X - - X X X - X X
iIM023-E 108-S02-051 M023-E-Q30 Water | X X — X — — X X X - X X
lIM024-A 108-S02-052 M024-A-Q30 Water | X - — X - - X X X — X X
iM024-E 108-S02-053 M024-E-Q30 Water X - - X - - X X X — X X
[IM036-A 108-S02-054 M036-A-Q30 Water | X - X X — — X X X — X X
{(M036-B 108-502-055 M036-B-Q30 Water | X — — X — — X X X — X X
{(M036-E 108-502-056 M036-E-Q30 Water X - - X - - X X X - X X
[(M037-A 108-S02-057 M037-A-Q30 Water X — X X - — X X X - X X
liM037-B 108-502-058 M037-B-Q30 Water X — — X — — X X X — X X
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 12 of 20)
ell/ Laboratory Pest/
lgc ID Identification Field Identification | Matrix | VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS | TOC | Sulfide | Alkalinity
. "Site 02 (Continued) - Quarter 3 ) -

" [Mo037E 108-502-059 M037-E-Q30 Water | X - X — - X X X — X X
[iM038-A 108-502-060 M038-A-Q30 Water X X X - - X X X - X X
fiM038-B 108-S02-061 M038-B-Q30 Water X - X - - X X X - X X
liM038-B* 108-S02-062 M038-B-Q30D Water X - X - - — — - — — _
liMO38-E 108-S02-063 M038-E-Q30 Water X - X - - X X X - X X
1M039-A 108-S02-064 M039-A-Q30 Water X X X - - X X X - X X
IIM039-B 108-802-065 M039-B-Q30 Water | X - X - - X X X — X X
liM039-E 108-502-066 M039-E-Q30 Water | X - X - - X X X — X X
"Site 03 - Quarter 3
{iM03-04 108-S03-007 M03-04-Q30 Water | X - X X X X X X — X X
{IM03-05 108-S03-008 M03-05-Q30 Water | X - X - - X X X - X X
M03-07 108-503-009 M03-07-Q30 Water X - X X X X X X - X X
"Site 04 - Quarter 3
lIM04-05 108-S04-019 M04-05-Q30 Water X - X - - X X X - X X
[IM04-06 108-504-020 M04-06-Q30 Water X - X - - X X X - X X
liMo4-07 108-S04-021 M04-07-Q30 Water X - X - - X X X — X X
[ID04-03 108-S04-022 D04-03-Q30 Water | X - X - - X X X — X X
IMW360-1 108-504-023 MW360-1-Q30 Water | X - X - — X X X - X X
fIMW360-2 108-S04-024 MW360-2-Q30 Water | X - X - - X X X - X X
(MW 360-3 108-504-025 MW360-3-Q30 Water X — X - - X X X - X X
lIMW360-4 108-S04-026 MW360-4-Q30 Water | X - X - - X X X — X X
{(MW360-4* | 108-S04-027 MW360-4-Q30D Water | X - X - - - - = = - —
“Site 05 - Quarter 3
fiMOs-11 108-S05-033 M05-06-Q30 Water X — X - - X X X — X X
{IM05-12 108-S05-034 M05-07-Q30 Water | X - X - - X X X - X X
{(M05-01 108-S05-035 M05-08-Q30 Water X - X - - X X X - X X
{IM05-02 108-S05-036 M05-09-Q30 Water X - X - - X X X - X X
{IM05-03 108-S05-037 MO05-10-Q30 Water X - X - - X X X - X X
IIM05-04 108-S05-038 D05-01-Q30 Water X - X - - X X X — X X
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FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

TABLE 4-1

(Page 13 of 20)
ell/ Laboratory _ Pest/

IgC D Identification Field Identification | Matrix| VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS TOC | Sulfide | Alkalinity]
"Site 05 (Continued) - Quarter 3 \
[iM05-05 108-S05-039 D05-02-Q30 Water [ X - - X - - X X X — X X
liMo5-06 108-S05-040 M05-06-Q30 Water X - - X — — X X X — X X
liM05-07 108-S05-041 M05-07-Q30 Water X — - X — — X X X — X X
lIMo05-08 108-S05-042 M05-08-Q30 Water X - - X - - X X X - X X
{IM05-09 108-S05-043 M05-09-Q30 Water X - - X - - X X X - X X
lMO5-10 108-S05-044 M05-10-Q30 Water X - — X - - X X X - X X
iiD05-02 108-S05-045 D05-02-Q30 Water X - - X - - X X X - X X
[lbos-02* 108-S05-046 D05-02-Q30D Water X - - X — — - — — - _ -
[(MOSHW-01]  108-S05-047 MO5HW-01-Q30 Water | X - - X — — X X X — X X
{iMo5BS-01 108-S05-048 M05B5-Q30 Water | X - - X - ~ X X X - X X
"Site 06 - Quarter 3

IIMo6-06 | 108-S06-003 | M06-06-Q30 Water | X - | -1 X — — X X X - X X
"Site 07 - Quarter 3

[M07A-09 108-S07-013 M07A-09-Q30 Water X - - X - — X X X -~ X X
[[DO7A-02 108-S07-014 D7A-02-Q30 Water X - - X - - X X X - X X
[M07A-03 108-S07-015 MW?7A-03-Q30 Water | X - - X X X X X X - X X
w1 108-S07-016 W1-07A-Q30 Water | X - - X X X X X X — X X
ftwi* 108-S07-017 W1-07A-Q30D Water X — - X X X — - — _ - _
[MO7A-04 108-S07-018 M02A-04-Q30 Water | X - - X X X X - X X
"Site 09 - Quarter 3

[IM09-06 108-S09-007 M09-06-Q30 Water [ X - - X - — X X X — X X
[M09-06* 108-S09-008 M09-06-Q30D Water | X - - X - - - - - - - -
[[D09-01 108-S09-009 D09-01-Q30 Water [ X - - X — - X X X - X X
"Site 10 - Quarter 3

fiM10-01 | 108-S10-003 | M10-01-Q30 Water | X - | - ] X - — X X X — X X
"Site 11 - Quarter 3

[M11-05 108-S11-011 M11-05-Q30 Water X - - X - — X X X - X X
[M11-06 108-S11-012 M11-06-Q30 Water X - - X — — X X X — X X
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FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

TABLE 4-1

(Page 14 of 20)
el/ Laboratory Pest/
CID Identification Field Identification | Matrix| VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS | TOC | Sulfide | Alkalinity]

"Site 11 (Continued) - Quarter 3

{IM11-01 108-S11-013 M11-01-Q30 Water | X - - X - - X X X - X X
M11-02 108-S11-014 M11-02-Q30 Water X — - X - - X X X - X X
iM11-02* 108-S11-015 M11-02-Q30D Water X - - X - - — - - - = -
“Site 12 - Quarter 3

iM12-01 | 108-S12-003 | MI12-01-Q30 | Water | X - - X - - X X X - X X
"Site 13 - Quarter 3

{IM13-06 108-S13-009 M13-06-Q30 Water | X X - X X X X X X - X X
{IM13-09 108-S13-010 M13-09-Q30 Water | X - - X X X X X X - X X
{IMWOR-5 108-S13-011 MWOR-5-Q30 Water X - - X X X X X X — X X
{IMWOR-5* 108-S13-012 MWOR-5-Q30D Water | X - - - X X X — — — — — -
"Site 14 - Quarter 3

fM101-A | 108-S14-003 |  MI101-A-Q30 | Water | X -~ - X X X X X X - X X
"Site 16 - Quarter 3

{IM16-04 108-S16-005 M16-04-Q30 Water [ X - - X — — X X X - X X
{IM16-04* 108-S16-006 M16-04-Q30D Water X - - X - - - — - — — —
"Site 19 - Quarter 3

IMWDI13-3 | 108-S19-003 | MWDI3-3-Q30 | Water | X - - X X X X X X - X X
"Site 21 - Quarter 3

[IMO7B-01 | 108-S21-003 |  MO7B-01-Q30 | Water | X - - X - - X X X — X X
"Site 22 - Quarter 3

{IM07C-07 108-S22-009 M07C-07-Q30 Water | X - - X X X X X X - X X
IIM07C-08 108-S22-010 M07C-08-Q30 Water | X - - X X X X X X - X X
{[Do7C-01 108-S22-011 D07C-01-Q30 Water | X - — X X X X X X — X X
(IMW547-4 108-S22-012 MW547-4-Q30 Water | . X - - X X X X X X - X X
"Site 23 - Quarter 3

[[D10B-02 108-S23-005 D10B-01-Q30 Water | X - - X - - X X X - X X
[M530-2 108-523-006 M530-2-Q30 Water X - - X X X X X X - X X
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 15 of 20)
ell/ Laboratory Pest/
ll:;’C D Identification Field Identification | Matrix| VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS TOC | Sulfide | Alkalinity]
Background Well - Quarter 3 _
IMBG-3 | 108-SBG-003 | MBG-3-Q30 | Water | X X | xX | X X X X X | X — X | X
"Off Site Wells - Quarter 3
licw-1 108-CW-021 CW-1-Q30 Water - - X - - X X X X X X
ficw-2 108-CW-022 CW-2-Q30 Water |~ - - X - - X X X X X X
llcw-3 108-CW-023 CW-3-Q30 Water - - - X - - X X X X X X
licw-4 108-CW-024 CW-4-Q30 Water - - X - - X X X X X X
llcw-5 108-CW-025 CW-5-Q30 Water - - X - - X X X X X X
flcw-5* 108-CW-026 CW-5-Q30D Water - — X — - — - - = — -
flcw-6 108-CW-027 CW-6-Q30 Water - — — X - -~ X X X X X X
flcw-7 108-CW-028 CW-7-Q30 Water - — - X - - X X X X X X
llcw-8 108-CW-029 CW-3-Q30 Water - - - X - - X X X X X X
flcw-9 108-CW-030 CW-9-Q30 Water | - — — X - — X X X X X X
“QC Samples (Trip Blanks) - Quarter 3
Trip Blank 108-S00-021 Trip-01-Q30 Water | X - - - - — - - — — - -
Trip Blank 108-S00-022 Trip-02-Q30 Water | X - - — - — — — — — _ —
Trip Blank 108-S00-023 Trip-03-Q30 Water | X - - - — — - - — — - -
Trip Blank 108-S00-024 Trip-04-Q30 Water | X - - - — - — - — = — —
Trip Blank 108-S00-025 Trip-05-Q30 Water | X - - — — — — - _ Z — —
Trip Blank 108-S00-026 Trip-06-Q30 Water | X - - — — — — — — _ Z —
Trip Blank 108-S00-027 Trip-07-Q30 Water | X - - — — — - — — — = -
Trip Blank 108-S00-028 Trip-08-Q30 Water | X - - — — — - - — = — -
Trip Blank 108-S00-029 Trip-09-Q30 Water | X - - — — — — — — - — —
Trip Blank 108-500-030 Trip-10-Q30 Water X — - - - - — - - - - -
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 16 of 20)
ell/ Laboratory Pest/

II;VC ID Identification Field Identification | Matrix | VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions| TDS | TOC | Sulfide | Alkalinity
“Site 01 - Quarter 4

{iM028-E 108-S01-046 MO028-E-Q40 Water | X [+ X - X X X X X S X X
lIM028-E* 108-S01-047 M028-E-Q40D Water X X - X X X. X X X - X X
{IM003-E 108-S01-003 M003-E-Q40 Water X - - X — — - — — — — =
iIM031-E 108-S01-004 MO031-E-Q40 Water | X - - X - - X X X - X X
{iIM030-E 108-S01-005 MO030-E-Q40 Water | X - - X - - X X X - X X
lIM033-A 108-S01-006 M033-A-Q40 Water X - - X — — X X X - X X
[IM034-A 108-S01-007 M034-A-Q40 Water X X - X X X X X X - X X
[iM035-A 108-S01-008 MO035-A-Q40 Water | X - - X — - X X X - X X
{(M028-C 108-S01-009 M028-C-Q40 Water X - — X X X X X X — X X
liIMo01-E 108-S01-010 MO001-E-Q40 Water X X - X - - X X X - X X
1IM002-E 108-S01-011 M002-E-Q40 Water X X - X - — X X X — X X
{iM027-E 108-S01-012 M027-E-Q40 Water | X - - X — - X X X - X X
IIM028-A 108-S01-013 M028-A-Q40 Water X X - X X X X X X - X X
IIM028-E 108-S01-014 M028-E-Q40 Water X X - X X X X X X - X X
[IM029-E 108-S01-015 M029-E-Q40 Water | X X - X - - X X X - X X
IISite 02 - Quarter 4

[IM010-A 108-502-067 M010-A-Q40 Water | X - — X — — X X X - X X
liIM013-A 108-S02-068 MO013-A-Q40 Water X - - X - - X X X - X X
{M017-A 108-S02-069 M017-A-Q40 Water | X - - X - - X X X — X X
IM019-E 108-S02-070 M019-E-Q40 Water | X X - X — - X X X - X X
{IMO019-E* 108-502-071 M019-E-Q40 Water | X X — X - - — - = — = Z
{iM021-E 108-S02-072 MO021-E-Q40 Water | X - - X - - X X X - X X
[M023-E 108-502-073 M023-E-Q40 Water X X - X - - X X X - X X
IIM024-A 108-S02-074 M024-A-Q40 Water X - — X — — X X X - X X
IIM024-E 108-502-075 M024-E-Q40 Water X - - X - - X X X - X X
IIM036-A 108-S02-076 M036-A-Q40 Water X - X X - - X X X - X X
[M036-B 108-S02-077 M036-B-Q40 Water X - - X - — X X X ~ X X
[(MO36-E 108-S02-078 M036-E-Q40 Water X — - X — — X X X - X X
[IM037-A 108-S02-079 MO037-A-Q40 Water [ X - X X - — X X X - X X
[M037-B 108-502-080 M037-B-Q40 Water | X - - X - - X X X - X X
iM037-E 108-502-081 MO037-E-Q40 Water | X — - X — — X X X — X X
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 17 of 20)
ell/ Laboratory Pest/

BIC 1D Identification Field Identification | Matrix| VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions| TDS | TOC | Sulfide Alkalinity]
“Site 02 - Quarter 4 (Continued)
iIM038-A 108-502-082 M038-A-Q40 Water | X X X — — X X X — X X
{tM038-B 108-S02-083 M038-B-Q40 Water X — X — — X X X - X X
{iM038-B* 108-502-084 M038-B-Q40D Water | X - X — — - - — — = _
|IMO38-E 108-S02-085 M038-E-Q40 Water X — X - - X X X - X X
liM039-A 108-502-086 M039-A-Q40 Water | X X X - — X X X - X X
liM039-B 108-S02-087 M039-B-Q40 Water X - X — - X X X — X X
M039-E 108-S02-088 M039-E-Q40 Water | X - X - - X X X - X X
Site 03 - Quarter 4
[IM03-04 108-S03-010 M03-04-Q40 Water | X - X X X X X X - X X
1iM03-05 108-S03-011 M03-05-Q40 Water X — X - — X X X — X X -
{tM03-07 108-S03-012 M03-07-Q40 Water | X — X X X X X X - X X
“Site 04 - Quarter 4
[IM04-05 108-S04-028 M04-05-Q40 Water | X - X — — X X X - X X
{IM04-06 108-S04-029 M04-06-Q40 Water X - X — - X X X - X X
liM04-07 108-S04-030 MO04-07-Q40 Water | X - X - - X X X - X X
[lD04-03 108-S04-031 D04-03-Q40 Water | X — X - - X X X - X X
liMw360-1 108-S04-032 MW360-1-Q40 Water X — X — — X X X - X X
fIMW360-2 108-S04-033 MW360-2-Q40 Water X - X - - X X X - X X
HMW360-3 108-S04-034 MW360-3-Q40 Water | X - X - - X X X - X X
[MW360-4 108-504-035 MW360-4-Q40 Water | X — X - - X X X - X X
[IMW360-4* | 108-S04-036 MW360-4-Q40D Water [ X — X — — — - — = Z -
"Site 05 - Quarter 4
{iMO5-11 108-S05-049 M05-06-Q40 Water | X — X — - X X X - X X
[M05-12 108-505-050 M05-07-Q40 Water X - X - - X X X - X X
iMo05-01 108-S05-051 MO05-08-Q40 Water X - X — — X X X - X X
{IM05-02 108-S05-052 M05-09-Q40 Water X - X — — X X X - X X
[(M05-03 108-S05-053 MO05-10-Q40 Water | X — X - - X X X - X X
|[M05-04 108-505-054 D05-01-Q40 Water | X - X - - X X X - X X
{(M05-05 108-505-055 D05-02-Q40 Water | X - X — - X X X ~ X X
[M05-06 108-S05-056 MO05-06-Q40 Water | X — X — — X X X — X X

AL_QTBL4.XLS
8/6/97



FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

3

ki

TABLE 4-1

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 18 of 20)

ell/ Laboratory Pest/
BC ID Identification Field Identification | Matrix | VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions| TDS | TOC | Sulfide Alkalinity]
"Site 05 - Quarter 4 (Continued)
[iM05-07 108-S05-057 MO05-07-Q40 water | X — - X — - X X X - X X
[iM05-08 108-5S05-058 MO05-08-Q40 Water X - - X - - X X X - X X
{iM05-09 108-505-059 M05-09-Q40 Water X - - X — — X X X - X X
[Mo5-10 108-S05-060 MO05-10-Q40 Water X - — X - - X X X - X X
[iDo5-02 108-S05-061 D05-02-Q40 Water X - - X - - X X X - X X
[iD05-02* 108-505-062 D05-02-Q40D Water X - - X - - — - — — — -
{(MOSHW-01]  108-S05-063 MO5SHW-01-Q40 Water X - — X - - X X X - X X
{IM05BS-01 108-S05-064 M05B5-Q40 Water | X — — X — - X X X - X X
"Site 06 - Quarter 4 .
[(M06-06 | 108-S06-004 | M06-06-Q40 Water | X [ - - | X - — X X X - X X
"Site 07 - Quarter 4
IM07A-09 108-507-019 M07A-09-Q40 Water | X - - X - - X X X - X X
[iD07A-02 108-S07-020 D7A-02-Q40 Water | X - - X - - X X X - X X
[(M07A-03 108-S07-021 MW7A-03-Q40 Water | X - — X X X X X X — X X
ftw1 108-507-022 W1-07A-Q40 Water X - - X X X X X X - X X
[wi* 108-S07-023 W1-07A-Q40D Water X - - X X X - - — - - —
[M07A-04 108-S07-024 MO02A-04-Q40 Water | X - - X X X X X - X X
"Site 09 - Quarter 4
{IM09-06 108-509-010 M09-06-Q40 Water | X - — X — - X X X - X X
[IMO9-06* 108-509-011 M09-06-Q40D Water | X - - X - - - - — = — -
{[D09-01 108-509-012 D09-01-Q40 Water X - - X - - X X X - X X
"Site 10 - Quarter 4
[M10-01 | 108-S10-004 | M10-01-Q40 Water | X | - | — | X - — X X X - X X
"Site 11 - Quarter 4
[M11-05 108-S11-016 M11-05-Q40 Water X - - X - - X X X - X X
[M11-06 108-S11-017 M11-06-Q40 Water X — - X - - X X X - X X
lM11-01 108-S11-018 M11-01-Q40 Water X — — X - - X X X - X X
{M11-02 108-S11-019 M11-02-Q40 Water X - — X - - X X X — X X
liM11-02+* 108-S11-020 M11-02-Q40D Water X - - X — — — — - — - —
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 19 of 20)
ell/ Laboratory Pest/

QC ID Identification | Field Identification | Matrix| VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions | TDS | TOC | Sulfide | Alkalinity
||Site 12 - Quarter 4
fiM12-01 | 108-S12-004 | MI12-01-Q40 | water | X — - X - - X X X - X X
"Site 13 - Quarter 4
[M13-06 108-S13-013 M13-06-Q40 Water | X X - X X X X X X - X X
[M13-09 108-S13-014 M13-09-Q40 Water | X - — X X X X X X - X X
IMWOR-5 108-S13-015 MWOR-5-Q40 Water X - — X X X X X X - X X
[IMWOR-5* 108-813-016 MWOR-5-Q40D Water X - - X X X - — - — — -
"Site 14 - Quarter 4
IM101-A | 108-S14-004 | M101-A-Q40 | Water | X - - X X X X X X - X X
"Site 16 - Quarter 4
[M16-04 108-S16-007 M16-04-Q40 Water | X — — X — — X X X — X X
[M16-04* 108-516-008 M16-04-Q40D Water X — — X - — - — — - — =
“Site 19 - Quarter 4
fMWDI13-3 | 108-S19-004 |  MWDI13-3-Q40 | Water | X - - X X X X X X — X X
"Site 21 - Quarter 4
fM07B-01 | 108-S21-004 |  MO7B-01-Q40 | Water | X - - X ~ - X X X - X X
"Site 22 Quarter 4
fiMo7C-07 108-522-013 M07C-07-Q40 Water | X - - X X X X X X - X X
iiM07C-08 108-S22-014 M07C-08-Q40 Water | X - — X X X X X X — X X
[ID07C-01 108-S22-015 D07C-01-Q40 Water | X - — X X X X X X — X X
IIMW547-4 108-S22-016 MW547-4-Q40 Water | X - - X X X X X X - X X
"Site 23 - Quarter 4
{D10B-02 108-S23-007 D10B-01-Q40 Water | X - - X - — X X X - X X
[M530-2 108-S23-008 M530-2-Q40 Water | X - - X X X X X X - X X

Background Well - Quarter 4

MBG-3 | 108-SBG-004 | MBG-3-Q40 | Water | X X X X X X X X X - X X
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PN

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

TABLE 4-1

(Page 20 of 20)
[?II/ Laboratory Pest/
C ID Identification Field Identification | Matrix| VOC | SVOC | PCB | Metals | TPPH | TEPH | Nitr-N | Anions| TDS | TOC | Sulfide | Alkalinity

"Off Site Wells - Quarter 4

lcw-1 108-CW-031 CW-1-Q40 Water — - X — — X X X X X X
llcw-2 108-CW-032 CW-2-Q40 Water | - - X - - X X X X X X
licw-3 108-CW-033 CW-3-Q40 Water | — - X - - X X X X X X
flcw-4 108-CW-034 CW-4-Q40 Water [ — - X - - X X X X X X
flcw-5 108-CW-035 CW-5-Q40 Water |  — - X — — X X X X X X
flcw-5* 108-CW-036 CW-5-Q40D Water - - - X - — - — — — - —
flcw-6 108-CW-037 CW-6-Q40 Water - — — X — — X X X X X X
flcw-7 108-CW-038 CW-7-Q40 Water - - X - - X X X X X X
fcw-8 108-CW-039 CW-8-Q40 Water - - X - — X X X X X X
fICW-9 108-CW-040 CW-9-Q40 Water - — X — - X X X X X X
lloc samples (Trip Blanks) - Quarter 4 '
Trip Blank 108-S00-031 Trip-01-Q40 Water X - - —_ - - — — - - -
Trip Blank 108-S00-032 Trip-02-Q40 Water X - — - - - - - - - - -
Trip Blank 108-500-033 Trip-03-Q40 Water X - - - — — - - - - -
Trip Blank 108-500-034 Trip-04-Q40 Water X - - - — — - - - - -
Trip Blank 108-500-035 Trip-05-Q40 Water X - - - - - - - - - -
Trip Blank 108-S00-036 Trip-06-Q40 Water X - — - - — - - - - -
Trip Blank 108-S00-037 Trip-07-Q40 Water X - - — — — - - - - -
Trip Blank 108-S00-038 Trip-08-Q40 Water X - - — - - - - - - -
Trip Blank 108-S00-039 Trip-09-Q40 Water X - - - — — - - - - -
Trip Blank 108-S00-040 Trip-10-Q40 Water X - - — — — - - - - —
Notes:

bgs Below ground surface TDS Total dissolved solids

CLP (U.S. EPA) Contract Laboratory Program  TEPH  Total extractable petroleum hydrocarbons

ID Identification TOC Total organic carbon

Nitr-N Nitrate/Nitrite-N TPPH  Total purgable petroleum hydrocarbons

PCB Polychlorinated biphenyls VOC  Volatile organic compounds

Pest Pesticides X Analysis performed

QC Quality control * Duplicate groundwater samples - Note that the specific wells where duplicate samples are collected will be

SvVOC Semivolatile organic compounds selected in the field by the sampling team. The wells included in this table are examples only.
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TABLE 4-2

CONTAINERS, PRESERVATION, AND HOLDING TIME REQUIREMENTS
FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

CLP SOW 40 ml vials with HCL to pH<2, 14 days
Compounds : Teflon-lined cap Cool, 4 °C :
Semivolatile Organic Water CLP SOW 1-liter Amber glass 2 Cool, 4 °C 7 days to
Compounds bottle with Teflon-lined extraction 40
cap days after
extraction
Organochlorine Water CLP SOW 1-liter Amber glass 2 Cool, 4 °C 7 days to
pesticides/ ‘ bottle with Teflon lined extraction; 40
Polychlorinated cap days after
Biphenyls extraction
Total Organic Carbon Water SM 5310 8-ounce glass jar with 1 Cool, 4 °C 28 days
Teflon-lined cap
Total Purgable Water 8015 40 ml vials with 3 HCL to pH<2, 14 days
Petroleum Hydrocarbons Modified Teflon-lined cap Cool, 4 °C
Total Extractable Water 3510/8015 1-liter Amber glass 2 Cool, 4 °C 7 days to
Petroleumn Hydrocarbons Modified | bottle with Teflon-lined extraction; 40
cap days after
xtracti

AL_QTBLS.DOC
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Metals Water CLP SOW 1-liter polyethylene HNO3 to pH<2, Mercury 28
bottle Cool, 4 °C days; all others
6 months
Anions Water 300.0 500mt polyethylene 1 Cool, 4 °C 28 days
bottle
+ || Total Dissolved Solids Water 160.1 1-liter polyethylene or 1 Cool, 4 °C 7 days
glass bottle
Sulfide Water | 376.1/376.2 1-liter polyethylene 1 2ml zinc acetate 7 days
bottle plus NaOH to
pH>9, Cool, 4 °C
Nitrate/Nitrite as Water 353.2 1-liter polyethylene 1 Cool, 4 °C 48 Hours
Nitrogen bottle
Alkalinity Water 310.1 1-liter polyethylene 1 Cool, 4 °C 14 Days
bottle
Notes:
CLP U.S. EPA Contract laboratory program
HCL Hydrochloric acid
HNO3 Nitric acid
mi Mililiter
SM Standard Methods
SOwW Statement of Work
< Less than
> Greater than




5.0 MEASUREMENT AND DATA ACQUISITION

This section discusses sampling process design, sampling method requirements, method requirements
by data category, quality control requirements and frequency, instrument and equipment requirements,

data acquisition, and data management.

5.1 SAMPLING PROCESS DESIGN

A non-probabilistic (judgmental) sampling design was developed for the NAS Alameda RI when the
wells were initially installed. Non-probabilistic sampling involves selecting sample locations based on
experience and knowledge of the site (EPA 1993). Non-probabilistic samples can be used subjectively

to provide data about specific areas of the site.

Based on existing data and knowledge of the site, upto 100 groundwater monitoring wells (91 wells
located on-base and potentially 9 wells located off;base) will be sampled to characterize the area for
known or suspected contamination. The sampling approach contains four elements: (1) groundwater
samples will be collected from 91 on-base monitoring wells to characterize potential groundwater
contamination at NAS Alameda; (2) groundwater sampling will be conducted on a quarterly basis to
monitor potential groundwater contaminant levels; (3) one sample will be collected from each of the
designated on-base groundwater monitoring wells during each of the four quarterly groundwater
sampling rounds, and (4) groundwater samples may be collected from 9 off-base water wells to provide

additional data on background water quality and monitor groundwater movement.

The sampling locations were selected to provide supplementary groundwater information for NAS
Alameda. The information gained from this investigation (along with previous data) will provide

additional groundwater data for the RI at NAS Alameda.

5.2 SAMPLING METHOD REQUIREMENTS

Sampling method requirements are described in detail in the FSP, and are briefly discussed in the

following sections.

L
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5.2.1 Groundwater Monitoring Well Sampling

One hundred monitoring wells will be sampled after water level measurements are recorded and each
well is properly purged. The purged water will be stored on base in the investigation-derived waste
(IDW) area. Four rounds of groundwater sampling are to be conducted over the course of one year to
measure potential groundwater contaminant levels. The groundwater samples will be analyzed for the
analytes shown in Table 4-1. A PID will be used during well sampling at the wells specified in the HSP
to estimate possible organic vapor contamination from the monitoring wells. Groundwater sampling
methods are described in the FSP. Information collected during field sampling of groundwater will

include depths to groundwater and to the bottom of the well, temperature, conductivity, and pH.

5.3 METHOD REQUIREMENTS BY DATA CATEGORY

Data obtained for the characterization of NAS Alameda fall into two categories: screening data and
definitive data. Accuracy goals for sample analyses are presented in Section 3.0 of this QAPP. The

following sections describe the methods used to obtain data in each of the data categories.

5341 Field Screening Method Requirements

Screening data will be used for health and safety monitoring purposes, to determine possible
contamination, and to ensure complete well development/purging for the acquisition of groundwater
samples. PID screening results will be used for health and safety monitoring purposes and to determine
possible hydrocarbon contamination of groundwater. The field screening equipment to be used includes
a PID, a pH meter, a conductivity meter, and a thermometer. Stabilization of the pH, conductivity, and
temperature parameters are necessary to ensure complete well purging prior to groundwater sampling.

The following sections briefly describe the methods that will be used to obtain screening data.

5.3.1.1 Photoionization Detector

The PID will be equipped with an 11.7 electron volt (V) lamp to maximize the number of target
compounds detected on the PID. The field screening will be used as a qualitative technique for
determining the presence of volatiles in some of the monitoring wells. A list of the monitoring wells
requiring field screening may be found in Table 6-2 of the HSP. The samples used during the field

screening process must be equilibrated at roughly the same temperature to provide comparable readings.
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The PID measurements will be taken in the breathing zone above the well, or, the zone where an

individual may be exposed to the highest concentration of volatile compounds.

53.1.2 pH

Field measurements of the pH for aqueous samples will follow PRC’s SOP No. 012 as.described in
Appendix A of the FSP (Volume Ila of this groundwater monitoring plan). The pH will be measured
electrochemically using either a glass electrode, in combination with a reference potential electrode, or a
combination electrode. A two-point daily calibration of the pH meters will be performed prior to field
analysis using reference standards. The pH is an important parameter for predicting fate and transport of

chemicals in groundwater (such as metal speciation and solubility of phenolics).

53.1.3 Electrical Conductivity

Electrical conductivities of aqueous samples will be measured during field activities following PRC’s
SOP No. 013 as described in Appendix A of the FSP (Volume IIa of this groundwater monitoring plan).
The specific conductivity meter will be calibrated prior to use in the field with potassium chloride
reference standards. Temperature corrections will be applied during data acquisition following the

manufacturer’s instructions.

53.14 Temperature

The temperatures of aqueous solutions collected during field activities will be measured followi;lg PRC’s
SOP No. 011 as described in Appendix A of the FSP (Volume IIa of this groundwater monitoring plan).
Temperature vs;ill be measured using a mercury thermometer, thermistor, or a temperature meter. The
mercury thermometer is certified factory calibrated. The thermistor and temperature meters will be
calibrated against a mercury thermometer. Temperature probes will be rinsed twice with deionized water

prior to measurement and between samples.

532 Definitive Data Methods Requirements

Table 5-1 presents the analytical parameters and methods that will be used for the analysis of
groundwater samples collected at NAS Alameda. The following subsections briefly describe the

analytical methods that will be used for this project.
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5.3.21 Volatile Organic Compounds

VOCs will be measured by a CLP purge-and-trap gas chromatography/ mass spectrometry (GC/MS)
method applicable to the determination of purgeable organics in aqueous samples. The CLP VOC target
compound list (TCL) will be used and a mass spectral library search will be performed to identify the 30
highest concentration, nontarget compounds in each sample. These compounds are commonly referred to

as tentatively identified compounds (TIC). Table 3-5 presents the CRQLs for VOCs.

53.2.2 Semivolatile Organic Compounds

SVOCs will be measured by a CLP GC/MS method applicable to the determination of a number of
organic compounds that are partitioned into an organic solvent and are amenable to detection using gas
chromatography (GC). Table 3-5 presents the CRQLSs for SVOCs. The CLP SVOC TCL will be used
and a mass spectral library search will be performed to identify the 30 highest concentration, nontarget
compounds in each sample. These compounds are commonly referred to as tentatively identified

compounds (TIC).

5.3.2.3 Organochlorine Pesticides and PCBs

Organochlorine pesticides and PCBs will be measured by a CLP GC method applicable to the
determination of certain organochlorine pesticides and PCBs in groundwater. Table 3-5 presents the

TCL and the CRQLSs for organochlorine pesticides and PCBs analyses.

53.24 Total Petroleum Hydrocarbons

Total petroleum hydrocarbons will be analyzed in accordance with the “Leaking Underground Fuel Tank
(LUFT) Field Manual” (California State Water Resources Control Board [SWRCB], 1988) and by EPA
Method 8015 (EPA 1986), modified for both purgeable and extractable petroleum hydrocarbons. The
calibration fuel for purgeable petroleum hydrocarbons will be gasoline. The calibration fuels for
extractable petroleum hydrocarbons will be diesel No. 2 and motor oil. In accordance with the PRC
SOW for laboratory services (PRC 1995), the laboratory will appropriately flag any chromatograph
patterns for samples not conforming to specific retention time windows or pattern recognition criteria for

the calibration fuels.
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5.3.2.5 Metals

CLP metals will be analyzed using inductively coupled plasma atomic emission spectroscopy (ICP) and

graphite furnace atomic absorption (GFAA). Table 3-5 presents the TCL and the CRQLs for metals

analyses.

5.3.2.6 Alkalinity

Alkalinity will be determined by sample titration to an electrometrically determined endpoint of pH 4.5.

Alkalinity is reported in milligrams per liter as calcium carbonate (mg/L CaCos).

53.2.7 Ton Chromatography (Common Anions/Nitrate-N and Nitrite-N)

Ion chromatography will determine the common anions such as chloride, fluoride, phosphate, sulfate,

nitrate-N, and nitrite-N.

5.3.2.8 Total Dissdlved Solids (TDS)

For TDS analyses a well mixed sample will be filtered through a standard glass fiber filter, and the
filtrate will be evaporated to dryness in a pre-weighed dish and dried to a constant weight at 180 °C. The

increase in dishweight represents the total dissolved solids.

53.2.9 Total Organic Carbon (TOC)

Total organic carbon (TOC) in groundwater will be analyzed in accordance with Standard Method 5310B
(APHA 1992). '

54 QUALITY CONTROL REQUIREMENTS AND FREQUENCY

QC checks are instituted to obtain accurate and precise data and to document the quality of the data.
These checks cover the field sampling effort and the laboratory analytical work. This section discusses

the required QC checks and their frequency (see Table 5-2).
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54.1 Field Quality Control Samples

Field QC samples, consisting of trip blanks and field duplicates, will be collected for laboratory analysis
to check sampling and analytical accuracy and precision. Collection of these samples is consistent with
guidelines presented in the Navy QA requirements (Naval Energy and Environmental Support Activity
[NEESA], 1988). Table 5-3 summarizes field QC samples.

54.1.1 Trip Blanks

Trip blanks are laboratory samples of analyte-free water which will be included in the transport container
used to ship water .samples requiring VOC analysis. Trip blanks will originate at the analytical
laboratory, will be shipped to the field, packaged with the investigative samples, and shipped unopened
back to the laboratory. Trip blanks will be analyzed for VOCs. They are indicative of the type and level
of VOC contamination, if any, introduced during sample shipment from the field and during storage at

the laboratory.

54.1.2 Field Duplicate Samples

Field duplicate samples are used to help evaluate the precision of the laboratory data. The duplicate
samples will be collected immediately after a groundwatervsample is collected using the same
groundwater collection technique and equipment but submitted to the laboratory as a separate sample to
assess the consistency of the overall sampling and analysis system. Field duplicate samples will be
collected, numbered, packaged, and sealed in the same manner as other samples, and submitted blind to
the laboratory. lDuplicates will be collected at the rate of approximately 10 percent of the groundwater
samples and analyzed for the constituents requested in the original sample that provide data in support of
risk assessment, including, CLP VOCs, CLP SVOCs, pesticides/PCBs, CLP metals, and TPH
constituents. Nitrate as N, anions, TDS, TQC, sulfide, and alkalinity analyses will not be requested for

duplicate samples.

54.2 Laboratory Quality Control Parameters

Laboratory QC samples and procedures will be performed at the frequency specified in the referenced
method, and as required by the laboratory’s specific QA/QC program. These QC samples and procedures

may include the following:
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) Method blanks

. Matix spike/Matrix spike duplicates
. Matrix duplicates
. Laboratory control samples
° Interference check samples
. Post-digestion spike samples
. Instrument performance check samples
. Internal standards
. Surrogate standards
543 Field Measurement Quality Control

Field measurement will be conducted as part of the sampling program. Table 5-3 summarizes the field
measurement quality control procedures. These measurements and the associated QC practices will

include:
. PID
_  Instrument will be calibrated daily according to the manufacturer’s specifications

In addition, 5 percent of all measurements will be taken in duplicate

1

. pH meter

—  Instrument will be calibrated daily according to the manufacturer’s specifications

In addition, 5 percent of all measurements will be taken in duplicate
o Conductivity meter
—  Instrument will be calibrated daily according to the manufacturer’s specifications

—  In addition, 5 percent of all measurements will be taken in duplicate
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If the results fail to meet the objectives set for data quality, calibration of the instrument in question will
be conducted as described in Section 5.5.1. If the instrument still fails to meet the QC criteria, it will be

removed from service and replaced.

5.5 INSTRUMENT AND EQUIPMENT TESTING, INSPECTIONS, AND
MAINTENANCE REQUIREMENTS

Hazco, or another qualified supplier, will provide the necessary field equipment, instruments, and
supplies for field efforts. Instruments received from the supplier will be inspected, calibrated, and tested
prior to use in the field. Included in the supplier’s rental agreement will be the appropriate corrective
action procedure for inappropriate, damaged, or non-compliant materials or instruments received.
Instruments received from the supplier will include the manuals required for correct operation and
calibration of the instrument. The calibration, blank, and analytical results will be reported on the field

forms. The following sub-sections describe the calibration of instruments and inspection of supplies.

55.1 Instrument Calibration and Frequency

Field instruments will be calibrated using the procedures specified in the PRC SOPs discussed in
Appendix A of the FSP (Volume Ila of this groundwater monitoring plan), and within the guidelines of
the manufacturer’s specifications. The frequency varies with different field instruments but, at a

minimum, calibration shall be conducted daily.

For analytical laboratory procedures, the analytical instruments must be calibrated within the analytical
method requirements specified in the SOPs and, in addition, the PRC SOW (PRC 1995). Calibration
information, including date and time, will be logged on the appropriate form, logbook, document, and
electronic format. The analytical laboratories will perform and retain documentation of calibration and

maintenance of instruments used for the analysis of samples.

55.2 Inspection and Acceptance Requirements for Supplies and Consumables

Supplies and consumables to be used in the field will be procured and received prior to mobilizing into
the field. Prior to use, the items will be inspected and tested. Any defective material will be replaced

prior to the onset of the sampling event.
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Sample containers with the appropriate preservatives will be prepared by the analytical laboratory
following laboratory procedures. Containers will meet EPA specifications for certified clean containers.
Containers and coolers will be inspected prior to use for packing and shipping samples. In addition,
containers will be field inspected. Defective material will be replaced prior to the onset of the sampling

event.

Appropriate packaging materials (such as bubble-wrap, plastic bags, and tape) will be available for

packing samples to avoid breakage during transportation.

5.6 DATA ACQUISITION REQUIREMENTS

Data acquired through the analyses of samples will be reported following formats established by the
method, the PRC SOW (PRC 1995), and within the required deliverable schedule. Data from analytical
laboratories will be presented in a CLP hard copy or equivalent data package and in the electronic data

deliverable (EDD) format detailed in the PRC SOW (PRC 1995).

The EDD is an ASCII file of the results and sample identification information downloaded into a specific
file structure from the laboratory information management system. The EDD will be imported into the
NAS Alameda database. Data and QC information in the file must be within the limits established by the
PRC SOW (PRC 1995) for correct transfer of the data from the laboratory. If an EDD is not correctly

structured, the laboratory is required to resubmit the data file in a timely manner.

Field laboratory results will be recorded on the appropriate field forms for data entry into the NAS
Alameda database. Data entered into the database, either from field forms or imported from an EDD,

will be reviewed for accuracy.

5.7 DATA MANAGEMENT

The following sections outline the project data management scheme.
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5.7.1 Field Data Management

The PRC Project Manager will be responsible for the review, transfer, and storage of data collected in the
field for NAS Alameda. Documentation of field activities, which includes sampling, logging, and field
screening measurements, will be documented by the U&A Field Project Manager as described in Section
4.0. Field change request forms and daily field progress reports will be filed by the PRC Project
Manager; copies will be included as an appendix to the final QCSR.

5.7.2 Laboratory Data Management

Upon the receipt of the samples at the laboratory, the laboratory sample custodian will reconcile the
information on the COC forms with the sample bottles received. The sample custodian will document
any anomalies and report these to the laboratory project manager. Anomalies will be resolved with the
PRC project chemist. The information on the COC forms will then be entered into the laboratory’s
information management system along with the analyses being requested. The proper sample container

labels will be generated and attached to the containers.

Data that are acquired through the sample preparation, analysis, and reporting processes will be tracked
using the laboratory’s information management system. Data will either be transferred from the
instrumentation electronically to the laboratory’s information management system, or qualified personnel
will enter the data through terminals. The laboratory is responsible for tracking QC sample
measurements, along with the specific sample results, on a batch basis. Any QC sample measurements
that exceed the specified QC limits for the project will be flagged on the data and discussed in the
laboratory’s case narrative. QC problems which directly impact data quality will immediately be
communicated to the PRC project chemist. The laboratory will implement any necessary corrective
actions which also will be appropriately documented. After data are collected, reviewed, and approved,
the laboratory will generate an EDD and a CLP data package from the laboratory’s information

management system and deliver them to the PRC project chemist.

The laboratory project manager is responsible for proper sample handling and documentation. The
documentation will allow for the tracking of individual samples from the time of receipt by the laboratory
or by the laboratory courier, until the submittal of the final data package and electronic deliverable to the

PRC project chemist. Laboratory sample receipt deficiency reports and nonconformance memos will be
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utilized by the laboratory to document and disseminate non-conformance information to the PRC project

chemist.

The laboratory is required to maintain the analytical records for a period of 10 years. Data are stored by

a combination of hard copy and computer tapes.

Magnetic tape data will include information directly from the GC or GC/MS systems. Should a data

quality problem arise which requires magnetic tape review, the data will be made available to PRC.

5.7.3 PRC Data Management

The laboratory will be responsible for sending a hard copy of the CLP data package and an EDD on
computer diskette to the PRC project chemist. Upon the receipt of the data package, the EDD will be
imported into the NAS Alameda database. The importing program will check the format and content of
the EDD for compliance and comparability with the NAS Alameda database. Any errors reported by the
importing program will be thoroughly investigated. If necessary, the laboratory will regenerate the
deliverable. The EDD and the hard copy will also be checked for completeness by the project chemist.

Any missing data or information will be requested from the laboratory.

Data tables will be printed from the database. A copy of both the data tables and the hard copy data.
package will be sent to an outside party for data validation, as described in Section 6.4 of this document.
The validation will apply qualifiers or comment codes, as appropriate, to data and will mark the data
tables for input into the database. The validator will prepare a data validation report and return the data

package, marked tables, and data validation report to the PRC project chemist.

The PRC project chemist will perform a technical review of the data validation report as described in
Section 6.1.3. The data tables will be submitted to a data entry person for input into the database. The
final version of the data validation report will be generated complete with the analytical result tables
containing thevappropriate qualifiers and comment codes. This complete data validation package will be

stored with the raw analytical data. A copy of the validation report narratives will be submitted with the

QCSR.
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The PRC project chemist will be responsible for the proper handling of the data. At the conclusion of the
project, the PRC project chemist will prepare a QCSR in support of the report, which will summarize the
overall quality of the data and will assess whether the DQOs were achieved. Hard copy data packages

are stored in an off-sité storage facility and the final version of the electronic data tables will be archived

onto electronic data diskettes for permanent storage.
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TABLE 5-1

LABORATORY ANALYTICAL METHODS
NAVAL AIR STATION, ALAMEDA

olatile Organic Compounds _ CLP SOW CLP SOW 1994 TCL GC/MS
Semivolatile Organic Compounds CLP SOW CLP SOW 1994 TCL GC/MS
Organochlorine Pesticides and CLP SOW CLP SOW 1994 TCL GC/ECD
Polychlorinated Biphenyls
Total Purgeable Petroleum Hydrocarbons 8015 EPA 1986 - GC/FID
Modified
Total Extractable Petroleum Hydrocarbons 3510/8015 EPA 1986 -- GC/FID

dified

etals (Including Mercury) CLP SOW CLP SOW 1995 TAL ICP & AA & GFAA &
CVAA
Alkalinity 310.1 EPA 1983 - Titration
Common Anions 300.0 EPA 1983 -- Ion chromatography
Sulfide 376.1/376.2 EPA 1983 - Titrimetric/Colormetric
Nitrate/Nitrite-N 353.2 EPA 1983 -- Cadmium Reduction
Total Dissolved Solids 160.1 EPA 1983 -- Gravimetric
Total Organic Carbon 9060 EPA 1986 - Carbonaceous Analyzer
Notes:
AA Atomic absorption spectroscopy

CLP SOW 1994  EPA Contract Laboratory Program Statement of Work for Organics Analysis
CLP SOW 1995  EPA Contract Laboratory Program Statement of Work for Inorganics Analysis

CVAA Cold vapor atomic absorption spectroscopy

EPA 1983 Methods for Chemical Analysis of Water and Wastes, March
EPA 1986 Test Methods for Evaluating Solid Waste, SW-846, 3rd Edition
GC Gas chromatography

GFAA Graphite furnace atomic absorption spectroscopy

1ICP Inductively coupled plasma emission spectroscopy

MS Mass spectrometry

SMEWW 1992  Standard Methods for the Examination of Water and Wastewater, 18th Edition (APHA)
TAL Target analyte list

TCL Target compound list

-- Not Analyzed
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TABLE 5-2

FIELD AND LABORATORY QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

Trip Blank One per cooler when analyzing for VOCs
Field Duplicate (groundwater) 10 percent

Method blanks ' One per sample delivery group

Matrix Spike/Matrix Spike Duplicate Pair | 5 percent®

(organics)

Raw Matrix Spike 5 percent”

Matrix Duplicate (inorganics) 5 percent’

Laboratory Control Sample -

One per sample delivery group

Interference Check Sample

One per sample delivery group for metals

Post-digestion Spike Samples

One per sample delivery group for metals

Instrument Performance Check Samples

One per sample delivery group

Internal Standards All GC/MS samples
Surrogate Standards All GC/MS samples

Notes:

2 At least one matrix spike (MS)/matrix spike duplicate (MSD) pair will be included with each analytical
batch. The sample selected for the MS/MSD pair will be chosen by the field personnel and submitted to the
laboratory in triplicate.

b At least one MS will be included with each analytical batch. The sample selected for the MS will be chosen
by the field personnel and submitted to the laboratory in duplicate. .

° At least one matrix duplicate (MD) will be analyzed with each analytical batch. The sample selected for the
MD will be chosen by the laboratory.

GCMS  Gas Chromatography/Mass Spectrometry

voC Volatile Organic Compound
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TABLE §-3

FIELD MEASUREMENT QUALITY CONTROL PROCEDURES
NAVAL AIR STATION, ALAMEDA

Organic Vapor NA Calibration Daily Response 20% of Repeat measurement and/or

Monitoring ~ verification check expected value recalibrate

pH EPA 9040B pH 4 and pH 10 At each sampling 0.1 pH unit Recalibrate

buffer location

Conductivity EPA 120.1 Field duplicate 10% of field samples 5% ‘ Repeat measurement and/or
recalibrate

Temperature EPA 170.1 Field duplicate 10% of field samples <1.0°C Repeat measurement

Notes:

2 All corrective actions will be documented, and the records will be maintained by the project manager.

NA Not Applicable
QC Quality Control
< Less than

AL _QTBLS.DOC
7/9/97



6.0 ASSESSMENT AND OVERSIGHT

An assessment evaluates the capability and performance of a measurement system or its components and
identifies problems warranting correction. This section presents the activities for assessment, response
actions, reports to management, and data validation and usability, for the effectiveness of the

implementation of the QAPP.

6.1 ASSESSMENT

Assessments projected for the site characterization activities at NAS Alameda include (1) performance

evaluations, (2) technical systems audits, (3) technical reviews, and (4) field audits.

6.1.1 Performance Evaluations

The performance evaluation will include a review of the existing project and QC data to assess the
accuracy of a total measurement system or a component of the system. Laboratory performance
evaluations are conducted routinely by the Navy and PRC. Internal performance evaluations or audits for

the laboratory are described in the laboratory’s QA plan.

6.1.2 Technical Systems Audits

Technical systems audits will be used to verify adherence to QA policies and SOPs. This type of audit
may consist of an on-site review of measurement systems including facilities, equipment, and personnel.
Additionally, procedures for measurement, QC, and documentation may be evaluated. Technical systems
audits will be conducted on a regularly scheduled basis, with the first audit conducted shortly after a

system becomes operational.

6.1.3 Technical Reviews

Technical reviews will be performed by the PRC project chemist for reports and deliverables, including
data validation reports and the QCSR. Data validation reports will be reviewed for technical accuracy by
a chemist indepernident from the data validator. The data validation reports will be reviewed for

consistency within the project as well as within the overall investigation.
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6.1.4 Field Audits

Field audits will involve an on-site visit by an auditor or auditing team. Field audits will be conducted at
the program level rather than the project level. The PRC quality management plan specifies audits to be
performed annually. Because the auditors are independent of the Groundwater Monitoring field
activities, it is unknown whether the activities planned for NAS Alameda will be audited. Items to be
examined include the availability and implementation of approved work procedures; calibration and
operation of equipment; packaging, storage, and shipping of samples; documentation of procedures and
instructions; and nonconformance documentation. Audits may include evaluating QAPP adherence,
training status, health and safety procedures, activity and performance records, budget status, QC data,
calibrations, conformance to SOPs, and compliance with laws, regulations, policies, and procedures. If
an audit is conducted, an audit report will be prepared which includes a brief description of the activities,

an audit summary, required corrective actions, and quality improvement opportunities.

6.2 RESPONSE ACTION

An effective QA program requires prompt and thorough correction of nonconformances affecting quality.
Rapid and effective field and laboratory corrective action procedures minimize the possibility of
questionable data or documentation. QA problems and corrective actions will be documented to provide

a complete record of QA activities.

6.2.1 Field Corrective Action Procedures

Field corrective action procedures will depend on the severity of the nonconformance. In cases where
immediate and complete corrective action may be implemented by field personnel, corrective actions will

be recorded in the field logbook and summarized in the daily field progress report and site logbook.

Nonconformances identified during an audit that have a substantial impact on data quality require the
completion of a corrective action memo. This memo may be completed by an auditor or any individual
who suspects that any aspect of data integrity is being affected by a field nonconformance. The memo

shall include a description of the problem and the required corrective action.
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Copies of the corrective action memo will be distributed to the PRC and U&A project managers, the
U&A field project manager, the PRC QA officer, and the project file. The PRC QA officer will forward
the memo to the program manager and the PRC QA program manager as appropriate. Key personnel will

meet to discuss the following:

. Determine when and how the problem developed

. Assign responsibility for problem investigation and documentation

. Determine the corrective action needed to eliminate the problem

. Design a schedule for completion of the corrective action

. Assign responsibility for implementing the corrective action

. Document and verify that the corrective action has eliminated the problem

The person identified as responsible for implementing the corrective action shall also be responsible for
completing a follow-up memo documenting fhe completion of the corrective action. The follow-up
memo shall be submitted to the PRC QA officer to evaluate that the solution has adequately and
permanently corrected the problem. The PRC QA program manager can require data acquisition to be
limited or discontinued until the corrective action is complete and the nonconformance eliminated. The
PRC QA program manager can also request the reanalysis of any or all data acquired since the system

was last in conformance.

6.2.2 Laboratory Corrective Action Procedures

The internal laboratory corrective action procedures and a description of out-of-control situations
requiring corrective action are contained in the laboratory’s QA plan. At a minimum, corrective action
will be implemented when control chart warning or control limits are exceeded, method QC requirements
are not met, or sample holding times are exceeded. Laboratory corrective action procedures require that
the laboratory identify out-of-control situations that could result in significant amounts of qualified data
and perform a corrective action designed to reduce the amount of qualified data. This corrective action is

often the re-analysis of samples once the cause of the out-of-control situation has been identified and

- corrected. Out-of-control situations will be reported to the PRC project chemist within 2 working days of

identification. In addition, a corrective action report, signed by the laboratory director or the PRC and
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U&A project managers and the laboratory QC coordinator, will be provided to the PRC project chemist.
The corrective action report shall include a description of the problem, the identification of affected

samples, and the required corrective action.

6.3 REPORTS TO MANAGEMENT

A summary progress report will be prepared on a monthly basis by the PRC project manager and
submitted to the Navy. The report may include the following:

o Audit results, if an audit has been conducted during the reporting period

. Status of the project

. Instrument, equipment, or procedural problems affecting QA and recommended solutions
. Objectives from the previous report that have been achieved

. Objectives from the previous report that have not been achieved

. Work and objectives that have been planned for the following month

This information will also be required from any subcontractors and will be included in PRC’s monthly

status report.

6.4 DATA VALIDATION AND USABILITY

This section provides an overview of the data validation process and how data usability will be
documented. The data validation process ultimately enables reconciliation of the data with the project

objectives.

6.4.1 Data Review, Validation, and Verification Requirements

Through the data validation process, the data will be evaluated for acceptable quality and quantity, based

on the critical indicator parameters of PARCC (EPA 1987a). These parameters are discussed in detail in

Section 3.3.

Analytical methods for each SDG will be validated on the basis of the criteria listed in the following:
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. “U.S. EPA Contract Laboratory Program National Functional Guidelines for Organic
Data Review” (EPA 1994c¢)

. “U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review” (EPA 1994d)

Samples in each SDG will receive a cursory validation review and 10 percent of the samples for each of
the analyses performed will receive a full validation review. Table 6-1 lists the cursory validation

criteria and the full validation criteria.

After the data have been reviewed, data validation qualifiers will be applied to the analytical results.
Data validation qualifiers are alphabetical characters that are placed next to each reported value that
correspond to QC issues that may have affected the analytical results. Table 6-2 lists data validation

qualifiers and their definitions based on functional guidelines (EPA 1994c).

A QCSR will be written by the PRC project chemist. As discussed in Section 4.5 of this document the
QCSR will summarize the project goals stated in the DQOs and the PARCC criteria, and how well the
analytical data support the DQOs. The QCSR will include the following items:

J - Reconciliation of the data with DQOs

. Laboratory data validation summary

. Field screening data summary

° Limitations on the applicability of the data

. Any quality assurance plan modifications from the work plan
. Field audit report

) Any corrective actions performed

The data validation summary will include a brief description of the results of the data validation process
for each analytical method. This description will consist of the assessment of data quality in terms of the
PARCC criteria. The details of the data validation process for each SDG, along with the validated

analytical results, will be included as data validation narratives in an appendix of the QCSR.
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The laboratory will submit analytical reports in hard copy and electronic formats. All analytical reports
will be submitted with laboratory qualifiers that are defined by either the EPA CLP SOW or the laboratory
SOPs. Data submitted with CLP or laboratory-defined qualifiers will identify items such as

(1) nondetected values, (2) values below the CRQL (considered estimated values), and (3) values with
problems during the analysis. Through data validation, these CLP or laboratory-defined data qualifiers
will be evaluated for appropriateness and replaced, as necessary, by the functional guidelines data
validation qualifiers listed in Table 6-2 to notify the data user of the validity of the data. A database
program created at PRC will be used to transfer data from the laboratory by an ASCII-formatted diskette.
This database will allow (1) the data validation qualifiers to be substituted as necessary for the original
laboratory qualifiers, (2) correction of detected data errors, (3) other software to be interfaced, and

(4) tables to be printed with the validated results in various formats.

In addition to the analytical results with associated qualifiers, the printed tables will also include a
comment column. The comment column is used to provide an explanation for any assigned qualifiers.
The alphabetical letters “a” through “h” are used in the comment éolumn and are comment codes which
reference different QC issues that may have affected the analytical results. Table 6-2 lists the associated
definitions for these comment codes. The comment codes on the analytical tables will provide the reader
with an immediate explanation for the qualifier attached to the result. The comment code will also
enable the reader to locate a detailed discussion of the QC issue in the appropriate data validation

narrative.

6.4.2 Reconciliation with Data Quality Objectives

The PRC project chemist is responsible for data quality. Data quality issues concerning field sampling
efforts, laboratory analysis, data validation, database management, and data reporting will be referred to
the PRC project chemist. In addition, the PRC project chemist will be responsible for the following data

handling procedures:

. Sorting, binding, and tracking of analytical raw data delivered from the laboratory
) Input of EDD into the PRC database and printing initial result tables
. Reconciling sample numbers, field identification numbers, and requested analyses based

on the FSP, COC, and data package
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. Preparing and shipping SDGs to data validation services

. Performing technical review of the data validation reports

. Inpufting data validation qualifiers into the PRC database

) Preparing final data validation report including text, supporting documentation, and final
result tables

° Preparing EDD fox'ﬂ input into geographical information system

At the conclusion of the project, the PRC project chemist will prepare a QCSR in support of the
characterization report, which will summarize the overall quality of the data and help to determine
whether the DQOs of the project were met. In addition, any tabular results required for the

characterization report will be printed and reviewed for accuracy by the PRC project chemist.
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TABLE 6-1

DATA VALIDATION EVALUATION CRITERIA
NAVAL AIR STATION, ALAMEDA

CLP Inorganics®

*Holding times
*Calibration (initial and continuing)

*Blanks (method, instrument, and preparation blanks)
Inductively coupled plasma interference check sampie

*Laboratory control sample

*Duplicate sample analysis

*Matrix spike (MS) sample analysis
Graphite furnace atomic absorption quality control (QC)
ICP serial dilution
Sample result verification

*Field duplicates
*Overall assessment of data for a sample delivery group (SDG)

CLP Organics b
*Holding times
Gas chromatograph/mass spectrometer tuning
*Calibration (initial and continuing)
*Blanks (method, instrument, and preparation blanks)
*Surrogate recovery
*Matrix spike/matrix spike duplicate (MS/MSD)
" *Field duplicates

*Internal standard performance

Target compound identification .
o Tentatively identified compounds
System performance

*Qverall assessment of data for an SDG

Non-CLP Organics and Inorganics Parameters

*Method compliance

*Holding times

*Calibration (initial and continuing)

*Blanks (method, instrument, and preparation blanks)
*Surrogate recovery

*Sample duplicates, MSs, MSDs, blank spikes
*Other laboratory QC specified by the method

*Field duplicates
Detection limits
Compound identification
Compound quantitation
Sample result verification

*QOverall assessment of data for an SDG

Notes:

a “U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review.” February 1994,
b “U.S. EPA Contract Laboratory Program National Functional Guidelines for Organic Data Review.” February 1994.
* Items listed are evaluated by cursory review. Remaining items listed are evaluated during a full validation review.
CLP Contract Laboratory Program

MS Matrix Spike

MSD Matrix Spike Duplicate
SDG Sample Delivery Group
QC Quality Control
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TABLE 6-2

DATA VALIDATION QUALIFIERS AND COMMENT CODES
NAVAL AIR STATION, ALAMEDA

U concentration listed; the value listed is the sample quantitation limit.
j Estimated concentration value; the result is considered qualitatively
acceptable but quantitatively unreliable.
us Estimated quantitation limit; the compound was analyzed for but was
considered nondetected.
IN An analyte has been tentatively identified; the associated numerical
value represents its approximate concentration. _
R The data are unusable (compound may or may not be present).
Resampling and reanalysis are necessary for verification.
No qualifier The data are acceptable qualitatively and quantitatively.

Surrogate spike recovery problems

Blank contamination problems

Matrix spike recovery problems

Duplicate (precision) problems

Internal standard problems

Calibration problems

Quantification below the reporting limit

=l o |njo jOo |

Other problems; refer to data validation narrative

Notes:
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1.0 INTRODUCTION

This Health and Safety Plan (HSP) Addendum (addendum) is Volume IIc of the Groundwater Monitoring
Plan for Naval Air Station (NAS) Alameda and was prepared under Comprehensive Long-term
Environmental Action Navy Contract No. N62474-94-D-7609 (CLEAN 1I) issued by the Department of
the Navy, Engineering Field Activity West (EFA West). PRC Environmental Management, Inc. (PRC)
authorized Uribe & Associates (U&A) to generate a Groundwater Monitoring Plan and conduct
groundwater monitoring activities, including water-level measurements, a tidal study, quarterly
groundwater sampling, and other tasks at NAS Alameda under Contract Task Order (CTO) No. 0108.
This addendum, together with the NAS Alameda HSP currently in use, will form the project Site Health
and Safety Plan (SHSP) for the groundwater monitoring activities conducted under CTO No. 0108.

This Groundwater Monitoring Plan consists of: Volume I, a Monitoring Plan (MP) and Volume II, a
Sampling and Analysis Plan (SAP). The SAP, in turn, consists of: Volume Ila, a Field Sampling Plan
(FSP); Volume IIb, a Quality Assurance Project Plan (QAPP) Addendum; and Volume Ilc, this

addendum.

The Base-Wide HSP for the on-going investigation at NAS Alameda (PRC 1997), together with this
addendum, describes specific responsibilities, requirements, and procedures, and establishes guidelines
to enable field personnel to work safely during the implementation of the groundwater monitoring field

activities.

1.1 DOCUMENT ORGANIZATION AND PURPOSE

This addendum is written to address the specific health and safety issues identified with the groundwater
monitoring activities to be conducted by U&A under CTO No. 108. The remainder of Section 1.0
provides the site’s background and a discussion of health and safety plan acceptance. Section 2.0
identifies the U&A health and safety personnel and their responsibilities. Section 3.0 summarizes the
groundwater monitoring tasks and the associated task-specific hazards. Sections 4.0 and 5.0 list the
personnel training requirements and medical monitoring requirements, respectively. The types of
personal protective equipment (PPE) and other equipment required for implementation of the

groundwater monitoring tasks are summarized in Section 6.0. Work zones and decontamination
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procedures are identified in Section 7.0. General site safety provisions and emergency procedures are

covered in Sections 8.0 and 9.0, respectively.

Activities performed in accordance with this addendum shall also comply with the “Safety and Health
‘Requirements” as set forth within the U.S. Army Corps of Engineers’ Engineering Manual (EM) 385-1-1,
dated September 1996. In addition, portions of general health and safety documents generated for work

conducted under the CLEAN I and CLEAN 1I contracts (PRC 1993a and PRC 1995) may apply to these

activities.

1.2 SITE BACKGROUND

NAS Alameda is located on the east side of San Francisco Bay in Alameda, California (Figure 1-1). The
station occupies the western end of the island of Alameda and was closed in May 1997. Most of the
eastern end of NAS Alameda is developed With office and industrial buildings. Runways and associated
support facilities occupy the western area of NAS Alameda. The groundwater monitoring tasks
“described in this addendum are part of the on-going remedial investigation (RI) at the facility, and are

intended to collect additional groundwater data to supplement the data collected for the RIL

1.3 HEALTH AND SAFETY PLAN ACCEPTANCE

Navy contractors or subcontractors performing field work are expected to read, be aware of, and follow
the health and safety requirements set forth in the NAS Alameda HSP, generated in 1993, and this
addendum, or the SHSP. In addition, it is a requirement of the SHSP that such personnel attend a pre-job
health and safety conference to be conducted by the U&A Site Safety Officer (SSO) prior to the start of
fieldwork. The purpose of the safety conference is to communicate the nature and extent of the physical
and chemical hazards at the site, the required levels of protection during fieldwork, the fastest route to
the hospital, emergency procedures, decontamination procedures, and key project health and safety

personnel.

On-site workers will agree, in writing, to comply with the provisions of the SHSP and the requirements
of the Navy CLEAN Health and Safety Program prior to beginning work. Attachment 1 contains the
health and safety “Compliance Agreement and Documentation of Site Safety Briefing” to be signed by

workers after reading the SHSP and after attending the safety conference. By signing the compliance

ALA_HSP2.DOC 1-2
07/10/97



agreement, workers will be acknowledging that they have been briefed on, understand, and agree to
comply with the provisions set forth in the SHSP. Signing this form will be a prerequisite to gaining
access to the work site. A copy of the SHSP will be accessible to each person working on site. Copies of

the agreement form will be kept in the PRC site office at NAS Alameda.
Subcontractors are expected to operate in accordance with the SHSP, or with the more stringent health
and safety requiremehts of their employer. Any person failing to follow the procedures described in the

SHSP will not be allowed access to the site during field activities.

Incorporated into this addendum, by reference, are the following U&A health and safety policy

documents:
. Field Injury/Illness Prevention Program (includes Hearing Conservation and Medical
Surveillance Programs) (U&A 1995a)
° Hazard Communications Program (U&A 1995b)
. Respiratory Protection Program (U&A 1995¢)

In addition, incorporated herein and included in Attachment 2 is 29 Code of Federal Regulations (CFR)
1926.106, “Working Over or Near Water”.

As a further requirement of the SHSP, U&A field personnel assigned to the Alameda groundwater
monitoring program are expected to have a working knowledge of the policies, provisions, and

requirements of these documents.
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2.0 KEY PERSONNEL AND RESPONSIBILITIES

The U&A field team will be a multi-disciplinary group including: a Field Project Manager (FPM) and
SSO, geologists, engineers, environmental scientists, and technicians. Potential subcontractors include a

surveyor, a well abandonment crew, and a well replacement/installation crew.

The following list designates the key U&A health and safety personnel responsible for implementing the

project in accordance with the provisions of the SHSP:

. Project Manager (PM): Clare L. Gilmore

. Corporate Health and Safety Officer (CHSO): Douglas 1. Sheeks, R.G.
. FPM: Brendan Mulholland

. SSO: Clare L. Gilmore

Table 2-1 summarizes the responsibilities and authorities of these individuals as they relate to health and

safety.
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TABLE 2-1

HEALTH AND SAFETY POSITION RESPONSIBILITIES

(Page 1 of 4)

Clare L. Gilmore

U&A Project Manager: Assure that the project is performed in a manner consistent with

the Health and Safety Program

Assure that the project Site Health and Safety Plan is prepared,
approved, and properly implemented

Implement the Health and Safety Plan

Coordinate with the CHSO and project team on health and safety
matters and activities

Assign CHSO to project and, if needed, assign a suitably
qualified replacement

Suspend field activities if health and safety of personnel are
endangered, pending an evaluation by the CHSO

Suspend an individual from field activities for infractions of the
Health and Safety Plan, or addendum of the Health and Safety
Plan pending an evaluation by the SSO and/or the CHSO




TABLE 2-1
HEALTH AND SAFETY POSITION RESPONSIBILITIES
(Page 2 of 4)

U&A Corporate Health and
Safety Officer:

Douglas 1. Sheeks, R.G.

Administer the Health and Safety Program

Track health and safety regulations that affect U&A

Maintain records pertaining to medical surveillance, training,
respirator fit testing, chemical exposure, and incidents

Manage the U&A employee medical surveillance program

Audit key aspects of the Health and Safety Program and report on
effectiveness to Corporate Executive Officer (CEO)

Provide leadership for the occupational safety and hygiene of
personnel

Investigate reports of incidents or accidents

Provide employee health and safety training, particularly
refresher training

Develop or review, approve, or disapprove project Health and
Safety Plans

Implement improvements to the U&A Health and Safety Program

Approve the health and safety qualifications of employees
Approve or disapprove Health and Safety Plans

Establish employee training and medical surveillance procedures

Suspend work on any project that jeopardizes the health and
safety of personnel

Determine the types of occupational safety and industrial hygiene
services to be provided by U&A




TABLE 2-1
HEALTH AND SAFETY POSITION RESPONSIBILITIES
- (Page 3 of 4)

Brendan Mulholland

U&A Field Project Manager: Administer the Health and Safety Program at NAS Alameda and

provide recommendations for the improvement of the program

Maintain working understanding of key health and safety
regulations and U&A health and safety policies

Interface with U&A Project Manager in matters of health and
safety

Report to CHSO on health and safety matters

Conduct staff orientations on health-and safety-related activities
at the site

Monitor compliance with the Health and Safety Plan and conduct
site audits

Determine whether an accidental exposure or injury merits a
change in the affected individual’s work assignments and
whether changes in work practices are required

- Assist U&A Project Manager in obtaining required health and

safety equipment and coordinate project team with regard to
health and safety equipment needs

Answer employee questions and concerns regarding health and
safety

Suspend work or otherwise limit exposure to personnel if health
and safety risks are unacceptable

Direct personnel to change work practices if existing practices
are deemed to be hazardous to the health and safety of personnel

Remove personnel from project if their actions or condition
endangers their health and safety or the health and safety of co-
workers

Establish employee training and medical surveillance procedures

Suspend work on any project that jeopardizes the health and
safety of personnel

Determine the types of occupational safety and industrial hygiene
services to be provided by U&A




TABLE 2-1
HEALTH AND SAFETY POSITION RESPONSIBILITIES
(Page 4 of 4)

Direct health and safety activities on site

Immediately report all safety-related incidents or accidents to the
CHSO and FPM

Assist in all aspects of implementing the Health and Safety Plan

Confirm with emergency medical facility that emergency
procedures, including access of emergency medical transport to
job sites and secured areas, are defined

Coordinate and implement emergency procedures as required

Review certifications/medical surveillance status of personnel
prior to site access

Maintain health and safety equipment on site

Conduct the review and acceptance of the Site Health and Safety
Plan by personnel

Conduct and document daily health and safety briefings
Maintain all site-related health and safety documents and forms

Temporarily suspend field activities if health and safety of
personnel are endangered, pending further consideration by the
CHSO

Temporarily suspend an individual from field activities for
infractions of the Health and Safety Plan, pending an evaluation
by the FPM and/or the CHSO

U&A Site Safety Officer: .
Clare L. Gilmore .
[ ]
®
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
Notes:

CEO = Corporate Executive Officer
FPM = Field Project Manager
SSO = Site Safety Officer

* CHSO = Corporate Health and Safety Officer

NAS = Naval Air Station
U&A = Uribe & Associates




3.0 PROJECT TASKS AND ASSESSMENT OF SITE HAZARDS

Potential site hazards associated with the field activities planned for this groundwater monitoring
program include both physical and chemical hazards. Project tasks and the associated site hazards are

discussed in the following sections.

3.1 PROJECT TASKS

The groundwater monitoring tasks included in this field program are:

J Installing two stilling wells to measure tidal fluctuations in San Francisco Bay
. Surveying the two stilling well locations and elevations
. Conducting water-level measurements over 24 hours in 26 locations (24 monitoring

wells and two stilling wells) to establish the extent of tidal influence at the facility

° Inspecting 247 monitoring wells and piezometers installed at NAS Alameda for signs of
damage and to note conditions

. Conducting facility wide water level measurements in approximately 200 monitoring
wells

. Repair/replacement/re-installation of damaged monitoring wells (and re-surveying, if
necessary)

. Water supply well abandonment

. . Groundwater sampling in approximately 100 wells

These activities will be conducted in accordance with the PRC Standard Operating Procedure (SOP) for
groundwater sampling (SOP 010). A copy of this SOP is included in Appendix A of the FSP (Volume

1la of this Groundwater Monitoring Plan).

32 ASSESSMENT OF TASK-SPECIFIC HAZARDS

The tasks that will be performed during the planned fieldwork at NAS Alameda have been classified as
non-intrusive activities, low hazard activities, or moderate hazard activities. These activities have, in

turn, been classified as having either a “substantial physical or other safety hazard” or a “chemical
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contamination or other health hazard” in Table 3-1. None of the proposed tasks are rated as high-hazard
activities. The task-specific hazard classification for each job task to be performed is summarized in

Table 3-1.

The identified physical and chemical hazards associated with one or more of these groundwater

monitoring tasks include:

. exposure to volatile organic compounds (VOC) and benzene, toluene, ethylbenzene, and
xylenes (BTEX) compounds through inhalation or dermal contact with contaminated
groundwater

. slipping, tripping, and falling on potentially wet surfaces or unseen obstacles

. injuries associated with manual lifting of equipmgnt and/or supplies

. injuries associated with vehicles and heavy equipment (drilling rigs)

. injuries associated with steam cleaning equipment

. long-term hearing loss associated with excessive noise

. heat or cold stress

. cold stress or drowning hazards associated with working near bodies of water

. insect bites or stings and/or spider bites (spiders are frequently located inside outer well
casings)

. rabies or plague associated with vermin bites

° hantavirus pulmonary syndrome associated with vermin habitats

o effects of poisonous or harmful plants

The following sections discuss these hazards in greater detail, including recommended controls for each
hazard. Table 3-2 provides a job hazard analysis summary listing potential job hazards for each principal

step of each task and specifies the sites where the tasks will be performed.
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3.2.1 Exposure to Contaminated Media Through Inhalation or Dermal Contact

Two tables (one for volatile organics, and one for metals, pesticides, polychlorinated biphenyl [PCB]s,
and others) from the PRC HSP (included as Attachment 3 of this addendum) supply the exposure

.guidelines for the potential contaminants at NAS Alameda.

The SSO will be responsible for ensuring that proper controls, such as the use of PPE, are available and
implemented during the proposed tasks to reduce the possibility of workers being exposed to potentially
contaminated media, including contaminated water, organic vapors, or dust. Gloves shall be worn by
workers at all times during the planned groundwater sampling and water-level measuring activities.

Section 6.0, Personal Protective Equipment, provides additional information on recommended controls.

3.2.2 Slipping, Tripping, Falling

Work zone surfaces shall be maintained in a neat and orderly state to minimize the possibility of slips,
trips, or falls which could potentially cause cuts and bruises. Equipment shall not be stored on the
ground on foot traffic routes. Tools and materials shall not be left randomly on surfaces where they are
not in direct use. Special caution, including adequate lighting, will be used during nighttime water-level -

measurements.

3.23 Manual Lifting Techniques

For any tasks involving manual material or equipment handling, personnel shall use safe lifting
techniques. When heavy objects must be lifted manually, workers shall keep the load close to the body
and avoid any twisting or turning motions to minimize stress on the lower back. An adequate number of

personnel or an appropriate mechanical device must be used to safely lift or handle heavy equipment.

3.24 Vehicles and Heavy Equipment

Vehicles shall be operated only in authorized areas by propérly trained and licensed personnel. When
moving equipment, personnel should exercise caution so as not to damage equipment or cause injury.
Drill rigs may never be moved with the drill mast (or boom) in the upright position. When backing up

heavy vehicles (larger than pickup trucks), passenger vehicles, or pickups with obscured rear vision, a
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person shall stand outside of the vehicle and safely direct the operator of the vehicle. Heavy vehicles and

equipment shall be equipped with a minimum of one fire extinguisher for each unit.

Only qualified subcontractor personnel shall operate drilling equipment during field activities.
Subcontractors shall maintain operable safety devices (such as backup alarms, emergency stops, and
guards) on machinery and rotating or vibrating equipment at all times. Subcontractors shall implement
effective safety programs for equipment use. Heavy equipment with rotating or vibrating shafts or gears
shall be guarded to prevent accidental contact. In cases where rotating or vibrating parts cannot be
adequately guarded, only experienced operators shall be allowed to work around these parts. Personnel
who must work around rotating or vibrating equipment shall not wear loose fitting clothes that could get
caught in the equipment. Special precautions should be observed during drilling operations involving

casing removal to avoid potential accidents caused by equipment failure or breakage.

3.25 Steam Cleaning Equipment

Steam cleaner operators shall use eye and face splash protection. Only qualified personnel trained in the
safe operation and maintenance of such equipment shall be authorized to use the steam cleaner.

Subcontractors operating such equipment shall include safety precautions in their code of safe practices.

3.2.6 Noise

Working near a drilling rig can subject workers to noise exposures in excess of allowable limits.
Personnel who do not need to be next to loud equipment should stay as far away as possible to lower the
risk of noise-induced hearing loss. Personnel who operate or must work next to the drill rig shall be
required to wear hearing protection (ear plugs or muffs) to reduce their exposure to excessive noise. The
use of ear plugs or ear muffs is mandatory when noise prevents conversation in a normal voice at a
distance of 3 feet. This “rule of thumb” is an indication that noise levels may exceed the Occupational
Safety and Health Administration (OSHA) action level of 85 decibels. All personnel required to wear
hearing protection as outlined in this section shall be in a hearing conservation program in compliance
with 29 CFR Section 1910.95 and 8 California Code of Regulations (CCR) Section 5096. Methods used
to comply with OSHA hearing conservation requirements are set forth in the U&A Field Injury/lllness

Prevention Program
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Subcontractor personnel shall implement equivalent effective hearing conservation programs in

accordance with program requirements.

3.2.7 Heat or Cold Stress

Due to the expected temperature (60 - 65 degrees Fahrenheit [°F]) for these field activities, heat stress is
not expected to become a significant risk factor. However, personnel should be aware of the symptoms
of heat stress so that treatment can be provided immediately should it occur. The SSO shall initiate a
heat stress monitoring program whenever personnel are wearing semi-permeable or impermeable
protective clothing and the outside temperature reaches 70°F. For personnel in normal work clothing, a

heat stress monitoring program shall be initiated when the outside temperature exceeds 80°F.

Heat stress monitoring shall consist of taking heart-rate measurements by radial pulse for 30 seconds at
the beginning of a rest period. The initial work/rest interval will be determined by the SSO based on the
ambient temperature, level of PPE worn, and other site factors. At temperatures of 70 °F, or greater,
when workers are in semi-permeable or impermeable protective clothing, an initial rest period of 15
minutes should be called after no more than one hour of work. A worker’s heart rate should not exceed
110 beats per minute. If the heart rate is higher, the next work period will be shortened by a third while
the length of the rest period remains the same. If the heart rate still exceeds 110 beats per minute at the
next rest cycle, the following work period will be shortened by a total of two thirds. In extremely hot
weather (90 °F and above), alternatives such as working at night or using specialized clothing and

equipment (ice vests or-other cooling devices) will be considered.

Since some of the proposed work will take place near water or be performed at night, cold stress may
become a risk factor, particularly when ambient temperatures are low and field personnel are exposed to
moisture or are not adequately clothed. Personnel should be aware of the symptoms of cold stress so
that treatment can be provided immediately should cold stress occur. The SSO shall initiate a cold stress
monitoring program whenever the outside temperature falls below 50°F and workers are dry, or 60°F

whenever workers are exposed to moisture or become wet.

Cold stress monitoring shall consist of observing workers, at rest or at work, for symptoms of cold stress,

including numbing of extremities, shivering, apathy, listlessness, sleepiness, or unconsciousness. The
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potential for wind chill shall also be considered. The SSO shall ensure that all workers potentially

exposed to lower temperatures are properly clothed.

3.2.8 Working Near Bodies of Water

Due to the proposed stilling well installation adjacent to the Oakland Inner Harbor and the Seaplane
Lagoon, which requires workers to be near water, the SSO shall provide for United States Coast Guard
(USCG)-approved life jackets or buoyant work vests (personal flotation devices, or PFD) and a ring buoy
(in case somebody falls into the water) to workers who shall be engaged in such work in accordance with
29 CFR 1926.106 (Attachment 2). Launching and positioning a lifesaving skiff at each of the two stilling
well locations for emergency rescue will cause more additional hazards than can be justified. Therefore,
the buddy-system and self-rescue will be relied upon if workers should fall into the water. The work
crew will be responsible for conducting the work in the safest manner possible and for effecting their
own rescue in the event of an emergency. If needed, rescue shall be attempted by use of a ring buoy or
by tossing a line to the person who is in the water. The person should then be towed to the nearest shore
or dock. Upon reaching shore, precautions against cold stress shall be implemented as described in the
previous section. In addition, dry clothing, blankets and/or towels will be available nearby in the event of

a worker falling into the water.

3.2.9 Insects

Bees, wasps, yellow jackets, scorpions, and black widow and brown recluse spiders present a potential
hazard during the Alameda groundwater monitoring tasks, especially for those individuals sensitive to
those bites or stings. Prior to initial assignment on the projects, personnel with known allergic responses
to insect stings shall make their field supervisors aware of this condition. These personnel shall also
carry an antidote kit if so advised by their physician. The SSO shall confirm that the antidote kit is

accessible and notify the emergency medical service providers in the event of any incident.

In all cases, a victim suspected of being bitten by a black widow spider or brown recluse spider, or stung
by a scorpion, shall receive medical attention. The venom from the brown recluse spider is capable of

causing coma and kidney failure in its victim.
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Protection against insects, such as protective clothing, repellents, extermination, and training in

recognition and identification of harmful insects, may be employed.

3.2.10 Vermin

Vermin (rats, mice, squirrels, and rabbits) are possible in the proposed work areas. These animals may
be carriers of such diseases as rabies, plague, or hantavirus. Whenever such animals or their droppings
are observed in or near the proposed work areas, the SSO shall be notified immediately. The SSO shall
immediately notify the U&A CHSO for further guidance, possibly including suspending field activities
until such time as it is deemed safe to resume them. The SSO will be responsible for ensuring that proper
controls, such as the use of PPE and personal hygiene practices, are available and implefnented during
the proposed work to reduce the possibility of workers being exposed to such animals and coming into
contact with media potentially contaminated by them. Care shall be taken to avoid vermin nesting places
or vegetation or debris that may be used as hiding places. To avoid causing hantavirus from becoming
airborne, kicking up dust in these areas should be avoided. If dusty conditions become a factor,
 respirators with High Efficiency Particulate Air (HEPA) filters shall be worn until such time as the

condition ceases.

3.2.11 Harmful Plants

Poison oak presents a potential hazard during the groundwater monitoring tasks, especially for those
individuals sensitive to this plant. Protection against plants, such as protective clothing, and training in

the recognition and identification of harmful plants, may be employed.
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TASK-SPECIFIC HAZARD CLASSIFICATION

Non-intrusive Activity
Stilling well installation
Surveying
Monitoring well inspection
Low Hazard Activity
...24-Hour tidal study
...Facility-wide water level measurement
...Monitoring well repair
Moderate Hazard Activity
...Well replacement/re-installation
...Well abandonment
...Quarterly groundwater sampling

TABLE 3-1




Stilling Well
Installation

Stilling Well

Installation

Surveying

Tidal Study

Tidal Study

Tidal Study

Tidal Study

Stagfng
Well installation
Surveying

Locating and opening

wells

Measuring water levels

-

Decontamination

Closing wells

Seaplane Lagoon (Site 17)
and Qakland Inner Harbor
(Site 20)

Seaplane Lagoon (Site 17)
and QOakland Inner Harbor
(Site 20)

Sites 17 and 20 and
potentially any other site

Sites 2,3, 4, 5,9, 10A, 11,
16, 17, and the housing area

Sites 2, 3,4, 5,9, 10A, 11,
16, 17, and the housing area

Sites 2, 3,4, 5,9, 10A, 11,
16, 17, and the housing area

Sites 2,3,4,5,9, 10A, 11,
16, 17, and the housing area

TABLE 3-2
JOB HAZARD ANALYSIS SUMMARY
(Page 1 of 4)

Slips, trips, falls,
drowning

Slips, trips, falls,
drowning

Slips, trips, falls,
drowning

Slips, trips, falls;
equipment (well covers)

Slips, trips, falls;
darkness

Slips, trips, falls;
darkness

Slips, trips, falls;
equipment (well covers)

Potential air or water
contamination at Site 2
(see Table 5)

Potential air or water
contamination at Site 2
(see Table 5)

Potential water
contamination at Site 2
(see Table 5)

Potential air or water -
contamination at Site 2
(see Table 5)

Heat/cold stress;
water safety hazard

Heat/cold stress;
water safety hazard

Heat/cold stress;

water safety hazard

Heat/cold stress

Heat/cold stress

Heat/cold stress

Heat/cold stress

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects




TABLE 3-2

JOB HAZARD ANALYSIS SUMMARY

(Page 2 of 4)

Well Inspection

Well Inspection

Well Inspection

Water Level
Measurement

Water Level
Measurement

Water Level
Measurement

Locating and inspecting
well exteriors (concrete,
cover/lid, gasket, bolts)

Opening and inspecting

well interiors (caps, locks,

grout seal)

Closing wells

Opening wells

Measuring water levels

Decontamination

All sites/areas

All sites/areas

All sites/areas

Sites 2, 3, 4, 5, 9, 10A,
11, 16, 17, and the
housing and runway
areas

Sites 2, 3, 4, 5, 9, 10A,
11, 16, 17, and the
housing and runway
areas

Sites 2, 3, 4, 5, 9, 10A,
11, 16, 17, and the
housing and runway
aréas

Slips, trips, falls

Slips, trips, falls;
equipment (well covers)

Slips, trips, falls;
equipment (well covers)

Slips, trips, falls;
equipment (well covers)

Slips, trips, falls

Slips, trips, falls

NE

Potential air or water
contamination at Sites 1,
2,4,5,7A,7C, and 13
(see Table 5)

Potential air or water
contamination at Sites 1,
2,4,5,7A,7C, and 13
(see Table 5)

Potential air or water
contamination at Site 2
(see Table 5)

Potential air or water
contamination at Sites 1,
2,4,5,7A,7C, and 13
(see Table 5)

Potential air or water
contamination at Sites 1,
2,4,5 7A,7C, and 13
(see Table 5)

Heat/cold stress

Heat/cold stress

Heat/cold stress

Heat/cold stress

Heat/cold stress

Heat/cold stress

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects




TABLE 3-2

JOB HAZARD ANALYSIS SUMMARY

Water Level
Measurement

Well Repair

Well
Replacement

Well
Replacement

Pan Am Weli
Abandonment

Pan Am Well
Abandonment

Closing wells

Repairing grout seal,
and/or repairing/replacing
lids, caps, or locks

Re-drilling/re-installing
wells and abandoning
wells (if previously
destroyed)

Decontamination

Staging

Pump removal

Sites 2, 3,4, 5, 9, 10A,
11, 16, 17, and the
housing and runway
areas

Unknown at this time
(potentially any site)

Unknown at this time
(potentially any site)

Unknown at this time
(potentially any site)

Pan Am well location

Pan Am well location

. (Page 3 of 4)

Slips, trips, falls;
equipment (well covers)

Slips, trips, falls; heavy
equipment

Slips, trips, falls; heavy
equipment (drilling rig)

Slips, trips, falls; heavy
equipment (steam
cleaning equipment)

Slips, trips, falls; heavy

" equipment

Slips, trips, falls; heavy
equipment; lifting

Potential air or water

contamination at Sites 1,

2,4,5,7A, 7C, and 13
(see Table 5)

Potential air or water

contamination at Sites 1,

2,4,5,7A,7C, and 13
(see Table 5)

Potential air or water

contamination at Sites 1,

2,4,5,7A,7C, and 13
(see Table 5)

Potential air or water

contamination at Sites 1,

2,4,5,7A,7C, and 13
(see Table 5)

NE

NE

Heat/cold stress

Heat/cold stress; heavy
equipment; lifting;
cuts/bruises

Heat/cold stress; heavy
equipment; lifting;
cuts/bruises; dust;
noise/vibration

Heat/cold stress; heavy
equipment; lifting;
cuts/bruises

Heat/cold stress; heavy
equipment; lifting

Heat/cold stress; heavy
equipment; lifting;
cuts/bruises

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects

Poisonous or harmful
plants, animals, or
insects




TABLE 3-2
JOB HAZARD ANALYSIS SUMMARY
(Page 4 of 4)

Pan Am Well Video logging Pan Am well location Slips, trips, falls NE Heat/cold stress Poisonous or harmful
Abandonment plants, animals, or
insects
Pan Am Well Pouring grout Pan Am well location Slips, trips, falls; heavy NE Heat/cold stress; heavy  Poisonous or harmful
Abandonment equipment; lifting equipment; lifting; plants, animals, or
dust; cuts/bruises; insects
noise/vibration
Groundwater Staging All sites Slips, trips, falls NE Heat/cold stress Poisonous or harmful
Sampling plants, animals, or
insects
Groundwater Sample collection and All sites Slips, trips, falls; Potential air or water Heat/cold stress Poisonous or harmful
Sampling packing equipment (well covers)  contamination at Sites 1, plants, animals, or
2,4,5,7A,7C, and 13 insects
(see Table 5)
Note:

NE = Not Expected




T et

4.0 TRAINING REQUIREMENTS

The training requirements for personnel involved with groundwater monitoring field activities at NAS

Alameda are provided in the following sections.

4.1 SAFETY TRAINING

All personnel involved with field activities shall have completed a 40-hour health and safety training
course or be trained in accordance with the hazardous waste training requirements specified in 29 CFR
1910.120 (8 CCR 5192). Personnel directly supervising employees in the exclusion or contamination
reduction zone (see Section 7.0 for a description of the work zones) shall have received the 8-hour
supervisory training for hazardous waste operations. All personnel shall be current with respect to the 8-

hour refresher requirements of 29 CFR 1910.120 (8 CCR 5192).

In accordance with regulatory requirements, employees without documentation of supervised field
experience shall work under close supervision until they complete 24 hours of supervised field

experience. This experience shall be documented in writing by the employer upon completion.

In addition, on-site workers must participate in a medical surveillance program, in accordance with 29
CFR 1910.120 (f) as discussed in Section 5.0, below. Certification by an occupational physician of the
worker’s physical fitness and the ability to perform the assigned fieldwork are required. The physician’s

certification shall include a statement of qualification for use of respiratory protection equipment.

A file containing copies of the documentation of medical surveillance and other required training for all
site workers will be created before workers begin fieldwork and will be kept on site by the SSO.

Required documents for each individual working in the field are listed below:

. Physician's statement for hazardous waste site work
. Physician's ;tatement for respirator use, if such use is contemplated
. Respirator fit-test certificate (for each model and size that may be required)
o Respirator training certificate for special devices, as required
e Documentation of 3 days supervised field experience on a hazardous waste site
ALA_HSP2.DOC 4-1
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Training course certificate, 40 (or 24) hours

Refresher training course certificate (if greater than 1 year has elapsed since initial
training)

Supervisor training certificate (8-hour), as applicable

First aid/Cardiopulmonary Resuscitation (CPR) training certification, if required based
upon site-specific needs

Employer's certification that the employee has completed training to a level required by
job function and responsibilities

The SSO and all other on-site personnel must hold a valid certificate in first aid and CPR training from

the American Red Cross, or an equivalent agency.

4.1.1

Subcontractor Requirements

It is anticipated that the following tasks will require a subcontractor in addition to the U&A field staff:

Surveying of the two stilling well locations and elevations
Repair/replacement/re-installation of damaged monitoring wells
Re-surveying of repaired monitoring wells, if necessary

Pan Am water supply well abandonment

Each subcontractor is responsible for maintaining an independent health and safety program for its

employees. Subcontractor employees shall show proof of qualification and completion of all required

training and medical surveillance dates, and maintain copies of all required records and documentation

on site.

The subcontractor representative shall submit the following information in advance of site work:

ALA_HSP2.DOC
07/10/97

Designation of a competent person to perform drilling and other activities, as required

Designation of a health and safety coordinator and alternate health and safety
coordinator for each task

Designation of a company health and safety official or manager
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. Copies of the subcontractor's health and safety plan for general field operations, any site-
specific interface documents deemed necessary for the site, and SOPs
N . Copies of the subcontractor's health and safety program, injury and illness prevention
program, and code of safe work practices, as applicable

Copy of the subcontractor's respiratory protection program, medical surveillance
program, employee exposure records maintenance program, hazard communication
program, emergency plans, and any other OSHA-required program documents applicable
to the work scope

. Material Safety Data Sheets (MSDS) and product names index for all products brought
on site

Written agreement to follow applicable SHSP requirements

In addition, the subcontractor shall maintain the following on site:

o Documentation of inspection and certification of safe operating condition by a competent
person for each item of on-site machinery or mechanized equipment

. Manufacturer’s instructions or company operating procedures for each on-site item of
machinery or mechanized equipment

4.2 DAILY SAFETY BRIEFINGS

In addition to the initial health and safety conference conducted prior to field activities, daily site-specific
safety briefings will be conducted by the SSO at the beginning of each work day, prior to commencement
of work, for the purpose of discussing current operations, communicating specific site hazards, reviewing

site safety procedures, and providing updated information based on observed field conditions.

All on-site personnel will be required to attend the briefing. Personnel who arrive on site after work has
already commenced will be given this briefing prior to entering any exclusion zone. These briefings will
be documented by the SSO in the field logbook and on the Daily Health and Safety Form (see
Attachment 4).
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4.3 DISTRIBUTION OF SITE HEALTH AND SAFETY PLAN

Before site work begins, access to a copy of the SHSP will be provided to personnel assigned to work at
the site, as well as to an authorized representative of each firm subcontracted to perform work on site.
The SSO is responsible for ensuring that a copy of the SHSP is available on site whenever work is in

progress.

ALA_HSP2.DOC 4-4
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5.0 MEDICAL MONITORING

Any person present on site during work activities who may be exposed to health hazards related to site
operations shall be required to undergo medical monitoring, including a documented yearly occupational
health assessment examination. A physician's statement or other acceptable documentation stating that
the worker is physically qualified to work with hazardous materials is required for each worker. If
respiratory protection is required, each user shall be qualified by a physician's statement which includes a

physician's respirator-use certification and an annual fit test.

Site personnel shall be required to participate in their employer's OSHA-compliant (29 CFR 1910.120)
medical surveillance and hearing conservation programs before being permitted to work on program field
sites. The U&A Field InjurY/Illness Prevention Program includes the Medical Surveillance Program for
U&A employees.

Subcontractors shall be required to demonstrate, by submittal of program documents, a functioning
OSHA-compliant medical surveillance program. Subcontractor medical surveillance records are
maintained by the subcontractor. Subcontractors shall certify in writing that personnel are medically
qualified in accordance with OSHA standards. Subcontractors shall maintain on-site proof of medical
qualification expiration dates, work limitations, and respirator use approval. This shall be in the form of

copies of records or a records summary.

Exceptions to the medical surveillance requirements may be allowed for specialty subcontractors
performing nonintrusive or otherwise non-hazardous activities. Specific exceptions shall be made on a

case by case basis.
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6.0 PERSONAL PROTECTIVE EQUIPMENT

PPE will be worn during field activities and will be provided by each employer for its employees. The »
initial level of PPE that will be required to implement the field activities is modified Level D - absent a
determination of no hazard or no significant risk. The specifications for the levels of PPE that will be
worn, or that may be required based on exceeding action levels, are shown in Table 6-1. Modification of
the initial PPE level may be req;lired if site conditions warrant, or if air monitoring shows concentrations .
of organic vapors are present. The initial PPE level may be modified by the SSO with approval by the

CHSO based on additional site information or monitoring conducted during work.

Groundwater samples have been previously collected and analyzed from all installed wells that will be
measured or sampled during the groundwater monitoring tasks at NAS Alameda. Since the groundwater
has been adequately characterized, air monitoring will not be conducted at wells where low levels of
VOCs were detected or where VOCs were not detected. Breathing zone air monitoring will be required
for sampling or measuring water levels in the 17 wells where concentrations of VOCs detected in
groundwater are of concern. If photoionization detector (PID) readings exceed 1 part per million (ppm)
in the breathing zone in the vicinity of these wells, respiratory protection will be donned and air
monitoring will continue. Attachment 5 includes an instrument calibration record form for the organic
vapor detector. Section 2.1 of SOP No. 10 (Groundwatér Sampling), included in Appendix A of the FSP,
(Volume lia of this Groundwater Monitoring Plan) specifies the procedure for approaching monitoring
wells, including approaching from the upwind side. Table 6-2 summarizes the 17 wells with high VOC

concentrations detected in the groundwater, and the compounds detected in each.

Benzene and vinyl chloride (VC) will be used as the governing compoupds for upgrading to Level C PPE

due to their low OSHA exposure limits.

Special caution will be taken when sampiing the five monitoring wells with VC previously detected in
groundwater samples. VC results from the decomposition of chlorinated materials such as plastics and
solvents and is a recognized human carcinogen. The OSHA standard for VC establishes an exposure
limit of 1 ppm as a time-weighted average and 5 ppm as a short-term exposure limit (15 minutes). Where
measured concentrations may exceed 10 ppm, only a Type C airline or self contained breathing apparatus
(SCBA) unit may be used for respiratory protection. For the groundwater monitoring tasks at NAS

Alameda, PID readings in excess of 10 ppm in the breathing zone near wells where VC has been detected
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in groundwater will be cause for task shutdown and notification of the CHSO and the SSO. If negative
pressure air filtering respirators are used in the vicinity of wells where VC was detected and volatiles are

measured in the breathing zone, the air filter cartridges shall be replaced daily.
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TABLE 6-1
PPE LEVELS

Level D

Disposable coveralls, cotton coveralls, or work clothes

Safety glasses with side shields

Steel-toed shoes (rubber steel-toed boots when work in water is
a possibility)

Hard hat

Ear protection (in high noise areas)

Modified
Level D

Water-resistant Tyvek (or equivalent) coveralls (where contact with
contaminated water or wet soils - absent a determination of
-background or no significant risk - is likely)

Plain Tyvek (or equivalent) coveralls (where contact with dry soils
contaminated with minimal quantities of petroleum products is likely)

Nitrile gloves
Safety glasses with side shields

Steel-toed shoes (rubber steel-toed boots when work in water is
a possibility)

Hard hat

Ear protection (in high noise areas)

Level C

Water-resistant Tyvek (or equivalent) coveralls (where contact with
contaminated water or wet soils - absent a determination of
background or no significant risk - is likely)

Plain Tyvek (or equivalent) coveralls (where contact with dry soils
contaminated with minimal quantities of petroleum products is likely)

Safety glasses with side shields
Inner Nitrile gloves

Outer Nitrile gloves

Steel-toed shoes

Hard hat

Full-face respirator, or half-face respirator and safety glasses with side
shield, with combination High Efficiency Particulate Air (HEPA)

filters, and acid, gas, and organic vapor cartridges (upgrade from Level B if
volatiles detected in the breathing zone at 1 ppm)

Ear protection (in high noise areas)

Notes:

U.S. EPA =U.S. Environmental Protection Agency
'PPE = Personal protective equipment




TABLE 6-2
VOC CONCENTRATIONS IN SELECTED WELLS

Site 1 M-028A vinyl chloride (VC), trichloroethene (TCE), 1,000 to 10,000
dichloroethene (DCE), and dichloroethane (DCA)
Site 1 M-101A VC, DCE, DCA 500 - 1,000
Site 2 M-024A chlorobenzene 100 - 500
Site 2 M-024E chlorobenzene 100 - 500
Site 4 MW360-1 | TCE 1,000 - 5,000
Site 4 MW360-2 | DCE, DCA, trichloroethane (TCA), TCE 100 - 1,000
Site 4 MW360-4 | VC, DCE, TCE 100 - 2,100
Site 5 MW05-05 | DCE, DCA, VC 100 - 500
Site § MW05-04 | TCA, DCA, DCE, TCE, VC 100 - 1,000
Site § MWO05-03 benzene, toluene, ethylbenzene, and/or xylene 100 - 500
compounds (collectively known as BTEX)
Site 7A Ww-2 BTEX 100 - 500
Site 7A W-1 BTEX 100 - 1,000
Site 7A W-3 BTEX 100 - 5,000
Site 7C MW547-3 | BTEX 100 - 1,000
Site 7C MW547-4 | BTEX 500 - 1,600
Site 7C MWs547-5 | BTEX 500 - 2,000
Site 13 MW-1 BTEX 100 - 500
Note:

pg/L = Micrograms per liter




7.0 WORK ZONES AND DECONTAMINATION PROCEDURES

Monitoring well re-installation and well abandonment are the only anticipated activities which may
require the establishment of work zones and decontamination procedures, based on possible
contamination. The remaining activities will not require the use of work zones. A description of such
zones and procedures follows. In accordance with OSHA regulations, three work zones will be

established as noted below.

. The Exclusion Zone is an area where contamination could or does occur. The Exclusion
Zone will be clearly marked with flagging or traffic cones that enclose an area to be
determined before the field activity begins. The SSO will establish the limit of the
Exclusion Zone. No one will be allowed to enter the Exclusion Zone unless they are
wearing the appropriate level of PPE as designated by the SSO.

. The Contamination Reduction Zone is located immediately outside the Exclusion Zone.
This zone is designed to limit the migration of contaminants from potentially
contaminated areas to uncontaminated areas. Personnel and equipment decontamination
occurs in this area.

. The Support Zone is located outside the Contamination Reduction Zone. This zone is an
uncontaminated area.” Supporting equipment and facilities will be located in this area.
Site visitors who do not have 40-hour OSHA Health and Safety training will not be
allowed past the Support Zone.

Site control is important to protect the safety and health of all personnel. While site control is primarily
the responsibility of the FPM, it requires a combined effort from all personnel to control unauthorized
a